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[mmn 1 ] 

jtisji-^ J: 7 \zm-f ^tifzm 1 <7>mm tm2 <7>mm t<7ym\z. 

ttiie^ 1 <^m t ttfie^ 2 com t toie^ 3 <?5;s t umiznm ^n. 

m tmt^^ s t t^m a^ iix ^-^ ^ 
[m^m2] 

m 1 ^mt. m 2comt. ms <^mt. 

ttiie^ 1 comii. Huie^ 2 <7>;s ^ ^suie^ 1 ^omsMic^it "bti. 
ttiie^ 3 <7>;g[i. Htiie^ 2 com ^ ^ioie^ 2 coMumizm-f 'hti. 

Huifi^ 1 <^'^ti<7>'a:fi =1; ^ ^Huie^ 2 <r)mUcom il<^:^J f^^M < t: ^ ^ 1 ic^H^eil^n L 

m t mmm s ^m t □ ^ tix ^ 

[lt?I^Jl3 ] 

Pt\^'t ^ ^ 1 iz^i-f htifzm 1 <D-mm tm 2 comm tcomiz. 
m 1 <^mt. m 2comt. ms<^mt. 

mt^m 2 comit. ieji^ ^■m^<^mm'\±f^^m^^m 2 co^wt . mmm 2 cofsfmniznt 

mi^m 1 <^m t mi^m 2 com t mt^m s com t itmizmm ^ ii. 
Hti le ^ 1 <^ /i a . Bti le ^ 1 <7) mti Ji L . 
Hti le ^ 3 <^ Ji ti . le ^ 2 <^ ms ^ fi L . 

mt^m 1 (^■mUcomH ^ ^ ^mt^M 2 <7)mUcomii<^:^ f]^m < =5r ^ =k 7 tcMiEE^ EU^n L 
/iiiglc. Stiles 2 <5omT'^^ L ^c-^^ib^Huiem 3 <7:>IS'\>± ti^ J: 7 ic. Huie^2co 
IS i: fiOie^ 3 com t ib*}i^^ tiT v> ^ 

[sf 5]^JI4 ] 

jtt^-t^ Jc 7 iz^l-f htitzm 1 (T^mtii:^ 2 i0'^tii:^f^tc. 

m 1 <^m t . m 2 <7^m t . m 3 <^m t ^ 



Huie^ 1 <^mit. Htiie^ 2 <7>m ^ *) ^Huie^ 1 <^nmmiz^n 'hn. 
Huiem 3 <?^Wi±. mm^ 2 <^m ^ ^ t tuie^ 2 c^-^sfijic^tt "^ti. 

mmns ^fz It mmn 4 \z mm <^^ytmi^\zii\>^ X . mmm i commit, mm^^m-r 

[If 7 ] 

Huie^ 1 5 0 x-^ 1 0 0 7o<^}xm^'k'^-t ^mnmtj^hm 0 . 

^^-tm 1 <^ii^® t 

Htiie^3^;sii. ^Ttm^B-^xJS ( x aff .w.^iec^^^is:) /j^ ^ ji t ^Io . 
stiles 1 '^m t Buiem 2 i: toie^ 3 <^m t itmizmm ^n. 

Huiem 3 '^miz mi-^m 1 m u^mn . mmm 2 tm^ . 

Hti le I? 3 Ji ic tt -5 n X n a <7) ji a . 2 t m t . 

mt^^^m tmmm 2 t ^m\zit . ym(y<x. y iiiE<^m%^) ^m^^t . 

2 c7>JB i: Buiefioie^ 1 m B<^m t itm^^^n. 
mmm I <7)m<7)mmtmmm 2 <^m<^mmit. en . ( 2 ) . ( 3 ) ^ 

it -t J; 7 ic ii 0 $ tl T -g, 
[iC 0 1 ] 

nidi+nudu+^nkdk+iijdj- •••(!) 

0 5 dj 5 den, • • • <2) 



di > du • • • <3) 

(ic^ ( 1 ) . ( 2 ) . ( 3 ) tcfcv^T. n jiim 1 ^m^mnm. a^itm 1 



t <f> m iz ^ ^ n ^ m ^ ^ ^ w k ^ u ^ m ^ Mff ^ . d ^it ¥t^m t m 2 ^ m t <n m iz ^ ^ 
ri^m(^^(7^^\^MB^m<^mM. n iit^ycm<^mfr^. d ^it^ycmizisn^^ 1 com 

im^m 9 ] 



immt,] mmm 

[ 0 0 0 1 1 

[ 0 0 0 2 ] 

!^-]km\z m^h^\z ^yft ^ . 

[ 0 0 0 3 ] 
[ 0 0 0 4 ] 

fb^^^iim Lfz^mE z tx. mi'^mmm<^mmM}±<^ ^^m^k 

W z.rzi^mE Lm^iz-:>\^xm^LX\^ ^ . 
[ 0 0 0 5 ] 

[iff i^^S^ l]WO98/3007 1 ^'j>m 
[ 0 0 0 6 ] 

*^Hi^tt. ¥^yt^m^mmizif o rzmmmf±^mm^'Mtc^^^^mi^^miPi-t ^ z 
mmt-t^. ^fz. ^mmt. mm<7ymmizif^rzntxi$.<^mn^<^'j^-t:\^^^m^^i^i^. 
-f^zt ^mm t-f^o 

[ 0 0 0 7 ] 

m 2 (r)m^m\znts ^ n izMizmm ^ fix is *i . m 1 (^mitm 1 ^nmizmL . m s 
itm 2 <^nm\zm-t ^ o m i (^mitJE^i^m^-t ^rnxs^^^ . m 2 ^mitm^^^t^-t ^ 
mx^h. ^Tz. mz<r>m\t. ^^if^n^^tsmx^^. ^lx. m i <^Mm^mtL^ 
t m 2 comm<^MiiLt3^m < ck 7 izmm-^Bum Ltzt^iz. m 2 <^mx^± l tz-m^t^ 
m 3 <^m-^'ii.A^ fi^ ^ ^ iz . m 2 com tm 3 (r>m titma^ tix\^ ^ o 

[ 0 0 0 8] 

^¥im^^ytm^^-it . n i^-f ^ ^ ^ iz^i-f hnrzm 1 <^mm tm 2 <^Mm t^miz 
. m 1 (^m t . m 2 (^m t . m 3 (^m t^^-t ^ . mi^mtm2(r)mtm3(^mtit. 
m 2 (^m^mizmt^ ^ ^ izMizmm ^ fix is >) . m 1 ^^mitm 1 ^nmizmt . m 3 
itm 2 <r)mmizm-t ^ . m i^mit^mm^ ^yita^t. ^<f)!)^WizptLxmT-^m'\± 
^^■t^mt-^^t^mx^^. ^fz. m 2<^mitiEji^ ijMi^'^mm^i]m\'^mwt . 
^co^Wizntxmi'^.-^'ii.^^'tf^wt-^^t^mx^^^o ^tz. msco/sa. ^Ttif^s 

^^t^mxSy^o ^LX. m 1 ^MU^Mii. ^ ^ 2 ^mU^Milt^M < ^j: ^ ^ ^ izm 

B'kBii-hn L fz t B iz . m 2 comx §t± L tzM^ io^m 3 CO m-^'AX^ fi^ ^ ^ iz . m 2 com 
tm 3 t itma^ fix\-^ ^ o 

[ 0 0 0 9 ] 

*^BH<?>^7t^T<^-ii. n\^-t ^ ^ ^ iz^n hfitzm I ^mm tm 2 co-mmt^rymiz 
. micomt. m2comt. m 3 <om t^-^^ m i comitm 2 <r)m ^ *) i <^-mm 
Mic^tt ^jti. m 3 comitm 2 com ^ ^m 2 comMmizm:n hfix^^ ^ o micomitJE 



[0010] 

m\z^nhri. mz<^m\tm2<r)m^'o %jm2<7)mmm\zm'fhrix\^^. mi<r)m\ti^ 
mcDmn^ 2 ^Mm^mnf^-^m < ^-s ^ \zm.j±^wmtrzt §ic. m2^mx^ 

[001 1 ] 

^¥tm^^^MT<^-it . Mi^-f ^ ^ 1 \z^ii- hfirzm 1 ^ mm t m 2<^ Mm t^r^ iz 
mi<^mt. m2comt. m s <^m t^^-t ^ . mi'^mtm2(7^mtms<^mtit. m 

2 <7>JS^^ic«t? =): ^ ^c)lI^c^t;s ^ tiTv^^o m 1 comity ^m-r ^ yft^^^ t . ^<7y>s^ 

mm'^^f^'mv^mnh . ^ <^m'K\zPiLxm=f-^s^-'^^^^'tmnh^^tsmx^^ . ^tz. 

^Z<r)m\t. ^T^/i^a-A. X !i ( x fi IE <7) ) ij^ h ti: ^ MX ^ ^ . Il3</)lilc 

^^rL^m<^^x. m imn<r)m\t. m 2 <r)m . ^ xm'^<^m\tm 2 ^mm^m-t 

2 comh<D^\z\t. y/S (y^x. y \t^<7>mWL) coM'k^'t ^ o ^fz. m 1 ^Mm<^M 

iiL^ *) ^m2 <^'mm<^'mitLi}^M < '^-s j; 7 izMm^kmm Ltzt^iz. m2 <^mx^^ l tz 
f]^m 1 ^ u <^ m -^'ti. A ^ ti ^ ^ ^ iz . m 2 <^m tm 1 mu^m titm^^ nx\^ ^ . 
^Lx.mi(^mtm2(^mtit.^^(i). (2). ( 3 ) ^mtz-t ^ ^ izmm^m 

[0012] 

[^011 

nidi+nfldu+^nkdk+njdi= ^5^^ •••(!) 
Osdj<dc^- • -(2) 



di > dn • • ■ <3) 

[0013] 

icjt(i). (2). ( 3 ) \z:^^^x . n ^itm 1 ^m^mff^. d ^itm 1 ^m^mf9- 
. n i-^itm 2 (^m(^mff^^. a ^^itm 2 (^m^^mf?. n^it^^m tm 2 (^m t<f^m\z^ 

[0014] 

-^mn^z -^x . ¥tycmm<^mmizif ^ rzm$nmi±<^mmt''j^^t: < . mm'\±^m^-^^yt 
[00 1 5 1 



ifji- ^ 3 i: i: ^ o ^ fz . mmm<^^^m^mm-t ^ z t X . m^m^ ^^nmizifi 

o 

[0016] 

^tz. -^mn\z ^ -^xuhtLtz^^mj"^. ^^mmzmm-t^zhiz^^x. 
<7yi$.m\zm^^^n-w.<7> ^\^^^mu^nh z hh^x% ^tz. -^mniz ^ -oxm^n 
fz^ytmi^^. m^mm^^^-t ^^^mm-izmm-t ^ z t\z ^ ^x . ^yt^m^^ < 
\zM*) a^-t z t i)^xB . ^fzT^m^ ^?>n!^izititf \^rz^^^-< ^ v 'K^^itt^^Mt^ix-^^ 

[^m^mm-t ^ rzdb^mB:<^r^m] 

[0017] 

WT. ^mnco-mniz-oK^xmrn-t ml. ^mmt^ < c^m^j: ^mnxmrn-t ^ 
z t f}^^mx3h *) . ^mn<^&^Ru^ CO mm t-^mn^-t ^ c t >^ < ^commRu^m^k 
m ^ iz^mLm^ z tit'i^mmx^fiit^^izmm^n^. m^x. ^mm<^mm\H^iz 
Lxm^R^ ri^^<Dxii^j:\^. 

[0018] 

(mm^mps i ) 

z^^m^^-mmiz-oK-^xm i co^^mi^commm'km^'-^xmm't 

[0019] 

m 1 co-mms o i tm2<^'mms o 2 t<T>mizm i com s 1 1 tm2<^ms 1 2 tms 

'^m 3 1 3 t^^-t^. m 1 3 1 1 tm2^m3 1 2 tm 3 <Dm3 1 3 tit. m\zm 
mLxv^^. ^ Lx . m I <^m3 1 lami^ mm so 1 tmt. m3<^m 3 1 3itm2 
CO mm 3 0 2 tm-t^o 

[ 0 0 2 0 ] 

mffia 0 2 comil<^:tJi}^m < '^-5. J; 7 icmiEh^ EP^n-t ^ i:. mi<7);S3 1 1 t^hm I <^m 
ti 3 0 1 tiIEJL*^'>± A $ ti. m2<^;g3 1 2 fj- 3 3 1 3 -^It. m^h-^'tlA^ ti 

^ o ^fz. m 2 mm 3 0 2t}^hm3(^m3 1 3-\ttiEjL)!?^'>iA^ti^„ m 2 cd mm 3 0 
2 ^'ti.A^ fifziE^it . m2^m3 1 2h-h)i.A^nrzmj-tit. m3^m3 1 sic^ 
v^TB*s^L. ^^^w^mmvinMiz't ^Lx. mm^ikPM^^^^witmf^VKnMizm 
^ tB iz^yt-t^o 
[002 1 1 

i>iT. ^m. mm^iz-DK^x m^^izmm-t ^ . 

[ 0 0 2 2 ] 

m 1 ^m3 1 1 a. jE^i^^t^-t ^mx^^ . lEjL^is^fe-t-s/i Lxa. ^Oxtj. ^ 

fj^ttf^L\^. zzx. ^mm-r ^ y it^m tit. T -^u T 5 >#1§^^-t^i^KT<fc^ 
, ^^m-r 5 >-fb-^t/<^45T'tJff ic. h -7 3L-)i-r ^ y^n^iz^Ai. 4 0 0 i-M_hc7>^ 
"f-m^^-t ^^coh^itf^Lx^. ^fz. h^J-y^i.-Ji-r^y^n^iz-^-t^h^^m-r^yit 

<D ^ X ^ niz + y >i m ^ ^ 7 ^^m^Jj^m^ ic # <7> t L „ h 7 ^ 
-^b -r 5 > i: i: ^ ic # t? ]K 5 > fb^t/^fflv^ C i: ic o T . IEt^ 

mj-^mm'\i.f]''Bz < ^ . "B^mt ^>it^m^Mi^mtLxit. m^it. 4, 4 '-t- 

X CN - (l--^7^;b) -N-7ai::^;l.T5;] ti'^ai::^;!. (B&^Ia-NPD) . 4 
, 4 '-t'X [N — (3->^^1^7xc:^;l.) - N- ^azz^^UT^;] t'7a:z^;l. (B§^^: 

TPD). 4, 4'. 4' '-hMxCN. N-i^-^iz^^UT^;) h-j^xz^^b-r^^ 
(II§#:TDATA). 4. 4*. 4' *-h"jx[N-(3->^^^7alz^;^)-N- 



y ^-JiT ^ J2 h'i7i^;n-5>(ll&^. IMTDATA). 4, 4'-ii^^CN-{ 

4 — (N, N — i-' — m — h T ^ J ) -7 j:. — Jl} — — y:r. — JlT^J2 \^ V :r. — Jl ( 

I&^:DNTPD). 1, 3, b - h ') ^ IN , N - iy' (m - h ') Ji) T ^ J 1 y ^ y 
(II§^:m-MTDAB). 4. 4*, 4' *-h■;x(N-^^^>^'>/•;^^) h ') y :^ - 

^IT ^ y ( ITCTA). 2, 3-t'X(4-i^~7x::^;H'5;7x::^;U)^;^+)- 

'i > ( iTPAQn). 2, 2', 3, 3'-^h^^x(4->-*7xz^;H'5;v 

1 - ) - 6 , 6 • - ^ ^ ; ^ > ( :D-TriPhAQn). 2, 3-ii^x 
{4 - CN - - N-y:c-Ji-r^ J2 y ^-^i} -i^' -^y Cf. h: 
^ J ') y CmW iNPADiBzQn) ^ i-f -g, „ ^fz. ^mm-r 5 y it^^ 

'J ^ umitm . 7, 7, 8. Z - ^ h ^ T J ^ J 'J ^ 9 y (II§^ : T C N Q) . 2 . 

3, 5, & -^V=>y>iirn-7, 7, 8. Z - V => >- t J ^ J 'J 9 y { B§^x : F 4 

-TCNQ) m^mv^^ zzx'. i^^m-r ^ y it^m\zn\^xmi'^m'\^ 

Z h ij^ttf ^ L v^c 
[ 0 0 2 3 ] 

m 2cDm s 1 2 It. M^^^^-t ^mx3h^ . zcD^^-^^mtLxit. mx.it. mrm 
m'\imnt. ^^^n\zMLxm^iP's^-'\±^^^-tmwt^^t^mt^mi-f^ri^. zzx. 

t It . je^i^ ^m^^mM'\i.f^^m^^^wx$y^ ^ m^iiM'i±t/Mic-ov^ 

T ic FR^ ti < . 15IJ ;c tt\ h V 7s ( 8 - ^ ; V ; 7 h ) T 5 - ^ A ( : A 1 a ^ 
) . N M7s (4->^^u-8-^; M -r^u^-'^A (IB§l^:Alma3) . 

(1 0-tHa^>---<>>/ Ch] J ') i-h) ') ') ^ U BeBq2) ^ ^ ^ 

(2 — 8— J ^ h ) - 4- 73:^;l,7a:;^h— T^U^^^A ( : B 

A 1 q ) . X [ 2 - ( 2 - t K a ^ 7 ^ ;b ) ^ -4- >/ ^ h ] ^ #& ( B&l; : Z 

n (BOX) 2 ) ^ ^' C 2 - ( 2 - t K a ^ ^ 7 I ^1. ) ^ t ^ h ] ffi M ( ll§ 

f^: Zn (BTZ) 2) V^^mmi^^i^. 2 - ( 4 - y ^ - ') >i) - 5- (4-te 
rt--^^'iy:i^->i)-l, 3, 4-:*-^+^>^~7'y-;i.( : P B D ) . 1 . 3 - if 
7,[5-(p— tert--7'^Ji^7a:z^;i.)-l, 3. 4 — t ^ ^ i^"r — - 2 - ^ >i 

2 -<y^y (II§^:0XD-7) . 3 - (4-ter t - y' ^ y ^ - ^i) - 4 - y :c - 
>i-5-(4-^'y:r.-')ji)-l, 2 , 4 - h ') T >i ( : T A Z ) . 3 - ( 4 

— ter t — y "f- 'I y :r. — )l ) — 4 — (4— — 5 — ( 4 — y ^ — ') >l 

) - 1 , 2 , 4 - h V -F V''- ^^ ( : D - E t T A Z ) . v 7 ^ > h n > ( 
:BPhen) . ^< v ^ ^ y u ^ y (I§ir^:BCP) #^fflv^^ci:**T§^» ^fz. M 

f-mm'\i'^nizti Lxmn^.^'\±^^^-t^niz'z>\,^xn\zm&it^j: < . m^it. 

^u. -i V )i um<^B±n^m^'km\^ ^ z ht)^x% ^ o ^tz. ^j^oumit^i 

L i 20 ) . y ^ umitm ( c a 0 ) . + h 'i o umitm ( n a 20 ) . ^ 'i ^ urn it 
t/ ( k 2 0 ) . y "m-y ^ umitfi} (M g 0 ) t >i ii ^) ^mmit'^is ^ut v ± 
m^mmitm<^^h^hm\tnrzm'K^ . mTii^^'ttt/sicxt txmi'^.H-'y^^^^-tm'm t 
Lx m^^x ijmiotc^^. ^^fc. T 'I ^ ^1 ^mmm^ . t ji ^ >) ±m^mmi[:^vit. jxm 

Wit. ■m^mm'UmwizMLx . ^ 'Htcomt}^ 0 . 5-2 (=mT*irM'i4t/Htctt Lxm 

f-iP'.^-'i^^^^-t^wxnrmm'iimn) t!^^ ^ ^ iz^^nx^^^ z th^-ttf^L^^. ^rz 
. m 2 '^m 312a. ^fb35l&. fitfbffiift. -fe u > fbffiM. ^fbx x\ ie<t:^ 5^ ><?5 =b 7 
tcnm^^^mi^t-hfi^^mx^^x^ 

[ 0 0 2 4 ] 

m3 <7>Ji 3 1 3 li. ^ytm^^t^mx3h^ . ms (^ms 1 3 conititicov^T^f tcFi/^ 
it^j: < . mmx^^mx^mt^^j:^-^. mx.it. m 1 iz^-t ^ iz. ms<^msisit. ^ 

TtJS 3 2 2 <7)ft!L. mT$llM;S 3 2 1. lEJimMm 3 2 3. lEJLviA/S 3 2 4 ^#^T♦v^T 



[ 0 0 2 5 ] 

^TfeJS 3 2 2 a^7ti^H^#tf JST-^-S o CZT. ^^^Wtlt. ^7fe^**»^^T. 

^T^it^M . ?t^^W<^i^-t :x ;b _ ^ -V 7' J; ^ ^-^ >l ^-^ ^ V y'^^ 

;b ^' - ^ >y -7" i: a L U M O ii i: H O M O m i: fig :t ;b - -V V- ^ M ^ o 
[ 0 0 2 6 1 

2 — -fV7°uf^t.-6 — C2 — (1. 1. 7, 7— T^h^i^^bi-'^n-j^-^— 9 — ^^l^ 
) - 4H-t:"^> (B&l^lDCJTI) . 4-^'^T;>^U>-2->^^b 

-6-C2-(l, 1, 7, 7-^^h^>^^^>^~^^';>^~>-9--^^^):^^^ — ^^3-4 
H - ^ > ( B§I3^ :DCJT) . 4->^'^T;>^u>-2-ter t-^'^^u-e - C 

2 — (1. 1. 7. 7— -T^h^^^Ji-^^'^ci'Ji^'^— 9 — 4H — t^°^ 
y ( IS^ :DCJTB)^-^';7^>^>. 2. b - iy' -r J - 1 , 4-tfxC2-(l 
0 — >h^>-— 1, 1, 7, 7 — ^ h ^ ^ 'I ^ 9^ > — 9 — ^ 'I ) :^ ^ >ll ^ > 
^yV. 6 0 OniiDJj^'^e 8 0nnUc%7\:7x'<i7 h^b^f-i^^^i-^^Tt^Mi-^I^M 
^ffl v-^ ^ 3 i: § § o t f-#fe^^<^%7t^t#f::V^ i: S . N, N ' - > ^ ^l^ ^ M 
H > ( :DMQd). ^ ^ ') > 6 ^ ^ ^ ') y b 4 b T . h'jx(8-^;';;^h) 
7';i,5-r^^ (II§#:A1 qs) 500nm)b^'b550nmlc ^-^^h^ico^- 

. 9. 10-i^x(2--^7^j|,)-tert--/^^U7'>h^-b>( B§I3^ : t - B u D 

NA). 9. 9 ' - ^ > h ') >l . 9, 10-S^'7:i:::^;!.T>h^-b> (B§l^:DPA) 

. 9 , 1 0 - 1^' A ( 2 - 7 ^ ;b ) -F> h ^ ( B§1; : D N A ) . x ( 2 - > ^ - 
8-^; 'J J ^ h ) - \- y^=->vy^)=>V-iS')^u ( B§^ : B G a q ) . X ( 2 
-^^^u— 8— ^^h) - 4- 73:z^;i,7i7^h-T^i.5— ( B§If : B A 1 
q)^. 420nmib-'?>500 nmlc^Tfex-^ ^ V >\^<n\£- ^^i" ^ ^T^^Mi" ^ i^H 
^fflv^ ^ 3 *'T' # ^ o l-::i±<?>J:7lc. '^7t^^>fe-t-5i^'K<?>ft!l. ^ C2- (3, 5- 

7x ( h >; 7 ;b n > ^ ) — t° 'j h - N . C 2 ' ] -f 'j ^ (I I I ) \£ 

:3 'j - h ( B§^ :lr (CF3Ppy)2(pic)). i^'A[2-(4, 6->^'7;b:i- 
X2-7 ^ — >v) \^ i; -y V . C2'] -f'j>-'^A (I I I) -r^^>v-v\iV+-V (B§^ 
:FIr (acac)). ii'xC2-(4. 6->''7;i.:ta7i^;b) t-'j>^~-^h-N, 
C2'] ^ ^) i;^ u i\ \ I) (Fir (pic) ) . h';x(2-7a:z^;u 

.j ^ - N , c 2') A ^) ^j^ u (B&^ : I r ( p p y ) 3) ^<?><»7t^ -g. 

[ 0 0 2 7 ] 

tf::. wt^mn^9f^-^m\z-t hrz^\zmv^h'^'K\z-^\^x'm\zmi^\tti: < . mx.\t. 

9. 1 0-S^~ (2--^7^;i.) - 2- ter t-7-^^;i.-r>h^-b> ( B§ir. : t - B u D 
N A ) # <?> T > N ^ -fe > Mii # . t li 4 , 4 ' — X ( N — ^ ) \i v ^ — )V 

( B§^ : C B F ) ^<50 ii Ji ^< >/- mWi^^^ik. C2 - (2-tHn^>'73iz^;i.) 

f -j h ] ( :Znpp2) ^ ^ ^ C2 - (2-tKn^^7a:::^;U) 

hi Sift (B§^v : Z n B OX) ^<?) ffl ^ C i: **T' # 

[ 0 0 2 8 ] 

iii ± <^ J; 7 . l£7t*Tlc J^v^T . m2<7)Ji3 1 2 iz^ ^ii^mj-MiiM'\±f^'M(^n^U 

mti t . m 3 -^m 3 i 3tc#sti^«<?>7*)m2<^;i3 i 2 tm-t ^m\z^ ^n^'^w<^ 

fz. m2cr)m3 1 2 ib*nM<?>¥4i#)!?^'^;^-5. i: # . nm.<7y ^mVfco itmun h . m3<^J8 

3 1 3lc#*tl^;Sc07-^E>m2<?>JS3 1 2 i: ff-t -5 M ic # ^ tl ^ if^H<^mTMfo ;^ i: c;)^ 



It. itf ^ L < It 2 e Y liir . ^*)itf^L<\tl. 5 eV lilTX^^^o 
[ 0 0 2 9 ] 

'^fc. ms<^m s 1 s\z^^ti^m<7>i'^m2cDms i 2 tm-t tit . ms<7)ms 

. m 3 3 1 3 i]^^j^m<^ ^t- ^f^^ . ^fzit. m^mmm 3 2 iv^iru^^v^i: 
§ li c nic M ^ -t ^ , %7t« 2 « 3 1 2 i: m i- ^ Jt ^ ic ^5 T . m 3 w 
3 1 s\z^^rL^m^ihm2^m3 1 2^im-t§«ic#tti§^i^H^tt. f&7tt/H^5> 
w:V\mt't^rz^(D^'M.. ^rzitm^^w^^^^^x^^^o ztnt. a \ q ^ ^ \z 

Z t i}^X' B ^ fzdbX' 3h ^ . zco ^ 1 \Z. m S (^m S 1 3 i)^^ 2 <^m 2 1 2i:^3<?>JS3 1 

3 1 ^m^-t^ z tiz ^ -ox . m 2 com 3 i 2 t^^m s <^m s 1 3 -\<7>'aT<?5a A*»#Ji 

[ 0 0 3 0 ] 

c c mi ^-^S 3 0 1 ^1 m 2 iomS 3 0 2 ^tt.v^-ftii!?^-5gL< tiM^ib^-sji^^ 
<7>mffi 3 0 1 m 2 comm 3 0 2<7>ii'^'&< t ^ffi^ L T ^t^^ 31^ gPtclX t^-t 

[ 0 0 3 1 ] 

m 1 <^mti3 0 1 \zr)\'^xmzm^it^j: < . -r 'I ^ - ryi^^^^ ^ y o umwkitm ( 
iTo) . ^tzitmitum^^ts -i i^' ^ ummitm . 2 2 o %^^ft:s#&^#ty^fb 

-i y i^' ^ ucn^. ^(Au) . a^(Pt) . —v'Di (Ni) . 9 y r^-^^y (W) . 
^ X2 u ( C r ) . t -f^y (Mo) s ^ (F e ) . a h (Co) . ^ ( C u ) . 
i^' ^ u (Pd) ^^fflv^SZi: # ^ o 
[ 0 0 3 2 ] 

^/i. m 2 <T^-mm2> 0 2\z^\^x^n\zm'&\t-^x\^h^. ^mm<^?i'^m=f-<^ ^^\zmz 

<r^m3 1 3-\IEJL^>±A-t§fif!g^fi-7i:§ti. i±mm^<^±% ^^^nxW^fR^ iiX ^ 
C i: ij^-^ t L V^, M#fi^tCtt. ^ > ^ Ali^fbi^ ( I T O ) . * Z":: ti i&fbii^ ^ # 

yj^ummit^. 2-^2 o%<7^mitm^-^^t^mi\i^y'j^u<D^. ^ (au) . 

(Ft) . -v^^u (Ni) . 9 y r:^'Ty (W) . ^ u u (Cr) . t';-/-7=^> (Mo 

) . I* ( F e ) . ^ ^<>i V (Co) . llBl ( C u ) . ^^-^ iy'^ u ( F d ) m § 3 ^ 

T§§o ^"fc. m2<?5®S 3 0 2 a. #iJx. X >v 5^ >; > rvi^^*vi#^fflv^Tff^fi^^-t 
-5. C ^ ;b*T § -S o 
[ 0 0 3 3 ] 

'^fc. BUi]!<7) J: 7 ic. ^ 2 coJS 3 1 2 i: ^t^JS 3 2 2 i: ^ « ^ H 

3 2i^*i-^o mj-m^^m 3 2 i t a. via^ ti/cmT^^>t;s 322 -^liM 

i--S*tll^*i--5;ST'*>^o Cc7> J: 7 IC. mT$iM/S 3 2 1 ^^tt. ^ 1 <?)m«3 0 1 
J: ^'^fS ttlf-m2<7)IS3 1 2 h . 3 2 2 h^m-f Z h\z ^X . ^^h^^M 

izmmL^x'in^'t ^ z h^m z hi}^x% 

[ 0 0 3 4 ] 

3 2 1 tcov^Tiff lcPRHa=5r < . nj-WM'W.mn^m^^XW^ri^'t^ z t t^x 
B -5 o tLXlt. Alq^. Almas. BeBq2. BAl a. Zn (B 

OX) 2^ Zn (BTZ) 2^ FBD. OXD-7. TAZ. p-EtTAZ. BFhen 

. B c p vt^mi-r ^n^ . ^fz. mrmM'\if!]'R<^^xt>^^\z. ixio-^cmVvs 
\:'i±<^mj-w$f]m^^-t ^mj-mm'i^^'R^m^^xmj-mmm s 2 1 ^mt^-t^ z tt^^ 
»)WtLv^„ ztuz^-^x.^t^mT-^mBfinji^r^-f^zth^xB^, ^rz. m^%m 
ms 2 1 it. \>i±\zm-<rzmwi)^^ff^^m^~iii±m.^^^'i±xmf^Lrz^mmm<^mx 

o T t ck v^o 
[ 0 0 3 5 1 

* tz . ^mmx It. m 2 (T^mm s 0 2 1 3 2 2 i:c?>^icii. iiiuc^-tj:7ic. 



lEJLIiMW 3 2 3 -t S o 3 C lEfLliMW 3 2 3 i: l± . H 2 3 0 2 f}-^^i.A 

2 3 ^m-f. m 2 <7ymm s o 2 1 ^ytm s 2 2 t^m-t z t\z -^x . ^ytt^^mizmm 
L X m^-t ^ z t -km <- z t io^x B ^ . 

[ 0 0 3 6 ] 

lEJLIilM/S 3 2 3 icov^T . ^Tf ic FS/^ t± ^: < . IEJL$iMttt/M^ ffl T S/j^-t ^ C i: 

LXlt. TPD. TDATA. MTDATA. DNTPD. m-MTDAB. T 
CTA. ^ 9 uiyT-y ( :H2Pc) . 9 uiyT-y ( : C u P c ) . 
-j-i^' Jiy 9 ui^T-^ : V O P c ) ^*»^i-f ^ti^o ^fz. iE?Lli3^'ttt/S<^ + T* 

^^ftc. 1X1 0 c m Vv s Iii_h<?5iEJL^«I)^^*-t'g.iE?L^M'l4^'H^fflv^TiEJL 

^ Z t t-'XB ^ . t/c. lEJLiiM/i 3 2 3 . iil±lcM!-^f::#MiJ^'?>/3X-6«^-l,^i±ffi^ 

[ 0 0 3 7 ] 

^ hiz. m2 comms 0 2 tiEjimmm 3 2 s tcomizit. mi ic^-t j: 7 iz. lEjia 

A/S 3 2 4^'frLTv^Tt=);vn JEJUiAM 3 2 4 tit. ^ 2 <?>mS 3 0 2 ij- 

lEjLi^M/i 3 2 3 -^iE^i'^'AA'knm-t ^mmti^-t ^mx3h^. 

[ 0 0 3 8 ] 

iEJLa A)l 3 2 4 ic o v^Tiff ic Pl^li 55: < . ') y Wiit^ ^< -i- 9^ ^ uW^it^ . 'i 
"r — ^umit^. 9>^7^^ymit^. y :^ymit^W^^mB:it^\z ^ -^xr^fi^^ ti 
fz^co-^m^^^ Z tij^XB zcoi^. _hiB L /i:H 2P c . CuPC. V OF c^coy 9 
u T -y ^^</)it^^ . DNTF D^<^^^m'r ^ y^i<^it^^. aXvMJ*-; (jz^^y 

ir^^> ^ yfy ^ y) /it- ( x ^ u > x ;u * > vE^if^ ( P E D O T/P S S ) 
M9^^\z J; oT^iE?L>±AIS 3 2 4 ^ff^i3^-t§ c h t^XB ^ fz . ^^jKt- 5 y it^^ 
D*^iEJLiiiM'l4i|^M<:^4')b^'^jili-ti^^>^" < t ^ - lii Ji^^W t . ^^^MlzMLxm 
^SSte^^-ti^M i: l±T. iEa>±A;S 3 2 4 ^mf^LX^ 

[ 0 0 3 9 ] 

Mil ^ 7 o 

[ 0 0 4 0 ] 

tfc. *i&BH<?^^7\i*Ttt. iE?L^f64i-t^;i (mi<?>Ji3 1 1) <f>mm\zmwLrz. 
HM^mwikWi't rzdb\zB\ifiu-t :hmj±^^itt^'M^^^^. ■^<r)U. mz.\t. mi<^m3 1 1 
<7>^j?^i? < L. m.m^^wm'k^ i-t^zhiz^-^x. m \ ^mss o i 2 c?)-^* 

3 0 2 h<r>mi^'km Z h i>*#^T-*>^o 
[ 0 0 4 1 1 

(mm^mm2 ) 

< . ^rzU^tm^ ^^nf^izmw l^-^t^x-^ ^ h >i ^mitt^'j^^t^ < t: ^ ^ ^ \zjx 
mmij^^mi^m^x<^^-^^^m'&mmLrz¥ii^m^^mmz'o\^xm 2 4 ^m^^xmm-t 

[ 0 0 4 2 ] 

13 2 4 <r)^ytmj-it. m 1 ^mm 2 0 1 tm 2 ^mm 2 0 2 i: <^PiSic . lEji^^^fe-t 

I? 1 <7^Ji 2 1 1 i: . mi^^ lS^fei- ^ m 2^m 2 1 2 . f£7t1^S^#t?ll 3 2 1 3 t 
^W-t-So l?l<^Ji2 1 1 i:|?2</)m2 1 2 tm 3 (^m 2 1 3 irtJ. m 2(^m 2 1 2^fig 

« cfc 7 tc IK \z mm L. mi<:?^/i2 1 I itm 1 ^mm tm^ . m 3 (^^m 2 1 3 itm 2(^ 
MM 2 0 2 tm-t 

[ 0 0 4 3 ] 



. M g : A g ^ ) ^ ^ ffi § 3 ^1 S = * /c. ixtt ^ a . 5 0 % 1 0 0 
[ 0 0 4 4 ] 

^ 1 corns 2 0 1 comti J: ^ m 2 2 0 2 M co ^ ij^- ^ < s J; 7 (cmii^eu 
L i: § . ^1 <?>;s 2 1 <^m.m 2 0 1 -NiiiEjiij^aA^ ti. m 2 <^m 2 1 2 

ib-'?^ ^ 3 <7>;s 2 1 3 -^amT^'a o * tzm 2 '^mm 2 0 2 3 com 213-^ 

[ 0 0 4 5 ] 

m 3 2 1 3 icfev^TM^ i: lEfL t tis*s^ L . 3 ti ic jc -y X ^tytmn t-'mm^iknB t 

[ 0 0 4 6 ] 

^mnB^¥iytmi^izis\^x . m s 2 i 3 a. ¥iytm 222 <?^ft!i. m.^MiMm 2 2 1 

. iE^mmm 223. lEJiaAW 224t^#t?„ -fSL. ^3(7)112 13 <?^lili3ttt. 0 

2 4 ic L t ^ ic m& ^ ii^ ^^xiit£ < . Mx. it¥^i^m <^^t^hfR^ ^mmm^ t 

T-^fe o T ^ J: V^o 
[ 0 0 4 7 1 

^fz. m 1 <^m 2 1 1. m2c7>JS2 1 2. m3c?^;s2 i 3 a. ^fi^fi. m 1 corns i 

l.m2<?^;S3 12.m3<?>;g3 13i: fs] « ^ ffl T ff^fi^-t tl tjr J: „ ^ fz . mj- 
%kmm 2 2 1. ^T^iJi 2 2 2. iEJL$i3^!i 2 2 3. iEJiaAH 2 2 4 ic o T ^ . ^ ti ^" 

ti. mm^r^m i iciQis</)mT$ii:^;s 321. ^Ttis 322. lEfiiiiM/i 323. jE^ui. 
Am 3 2 4 1 mn<^^n^m^^xmf^-trnt 

[ 0 0 4 8] 

jxmMmizytf}^ Am ^^tzMa. )xmytizitiimcojxWii}^±c^. zniz ^ ^x±c ^yt 

(2m-l) / 4fg (mttft«<^IE<7>^i() . IP*,. m=l/4. 3/4. 5/4 • 
• • m<^m\zit^^^9\^mm m t^^^^b*^ < . m/2 fg (mttft.©<7>iE<7>^iC) IP 

m= 1/2. 1. 3/2 - • • m ^ m \z It 9\-mm. m Ln^t^i^ < ^s^o 

[ 0 0 4 9 1 

Lfc3b*oT. *?f^fli,;)^>t*Ticfcv>T . ^yt^itt^^ytm 2 2 2 tjEjimmm 2 2 3 
tco^mi&mx'^h^hm^it. Tiefc^ ( 4 ) ^mrz-t ^ iizm 1 com 211.^2 <7>m 2 
1 2 . m^mmm 221. ^t^ib 2 2 2 ^^mm^mm-t ^ z t 1 1 ^ nic o 

T. < ^l^mizm^) tn-t z th^XB tfc. dj. d i i<7>)]ij?i^^nicff 7 S 

t/t:fi<^i^^n^f& < jflix. 3 i: ij^'T s ^ o sj/t;f6i:tt. Burnt rzmf±m (V) ^. 

ep^n L fcmfficFt c T^Tt^TiciTLti^m-rL (m a) xm^ z tiz ^ ^xm ^rL^i$.x^ 

[ 0 0 5 0 1 
[^0 21 

nidi+nadii+nidi+npdp- ^^""^^ • • • (4) 
[ 0 0 5 1 1 

( 4 ) tcfcv^T . n i lim 1 co/S 2 1 1 (T^JSJf*. d i am 1 com 2 1 1 ^o^j?. n 

^[itm 2 cnm 2 1 2 comnm. diiam2co;s 2 i 2io^j¥. n iitmi^mmm 2 2 1 <^ 



mffm. d ili^i^liMW 2 2 1 ^Hii?. n pt±fE7\nli 2 2 2 c^lSJf dpti^7tlS2 2 
[ 0 0 5 2 1 

-^mm<7^^^mi^\zio\-^x . ^^^itt^^ytm 222 tm^mmm 2 2 i h<7y% 

ffifif^Tifc^J^^li. ( 5 ) ^'i^fc-t J: -7 icm 1 <7)Jf 2 11.^2 <^m 212. 

[ 0 0 5 3 1 
[^0 31 

nidi +nada+ nidi- • • • (5) 

[ 0 0 5 4 1 

wl^ (5) icfcv^T. nittmi<7);i2 1 \ <r>mtf^. d ^\tm I <^m 2 1 1 c^mj?. n 

i i li^ 2 2 1 2 <7);SJf d , , ti^ 2 <?>;S 2 1 2 <75^j?. n i amTli]^JS 2 2 1 
[ 0 0 5 5 1 

^li . ( 6 ) ^mrz-t ^ 1 \zm 1 21 1 . m 2 <?>ii 212. mTmmm 221^ 

[^0 41 

— 4 nadii-nidi-Hpdp s mdi < ^ -nudii-nidi " * * (6) 

[ 0 0 5 6 1 

wlx^ ( 6 ) icfcv^T . n ^itm 1 2 1 1 c7>jajf*. a ^itm i <^m 2 1 1 <?)^j¥. n 
l^^tm 2 <^m 2 1 2 comn^. di^itm2com2 1 2<^mm. n iitmi^mmm 2 2 1 co 
mfr^. d iitm^mmm 2 2 1 <^mm. n ^it^^m 2 2 2 ^mn^. d^it^ytm22 

[ 0 0 5 7 1 

m 5t ( 4 ) . ( 5 ) . i 6 ) \z h-i^X . mlt 1 ^m^ 1 0 X' ^ Z t io^n ^ . ^ fz 

. ^ytMTt-hco^yttit. ^^mi^9\~mizmm^fi^ . ^^'i^^wiz^^Lrz^yt<^ z t 
x3h^o ^fz. ^ytco'i^Mtit. ^yt^-^ h 'Hzii\,^xM±i$.'k^^'i^Miz-D\^x com 

IW fft T -g) c 

[ 0 0 5 8 1 

^fz. ft ic . mi 2 1 1 ^^mm-r 5 > fb^^i^^fflv^Tff^ij^ l . m 2 <r)m 212^ 
lEjL^im j= ^ ^mj-w$i]m<^:^t}mv^f!}W^m^^xmm.'t ^ tBit. iis^st ( 4 ) . 

(5) . (6) tcfcv^T. d d ijT"*.^ C i: i?*^^ Lv^„ CtllcJcoT. ^j?<?> 

l#^nicff 7 S}jT:fftc75i#:/jn^ ^ ^ic^i-^^S < -t^ z t i^^xB -So ziiii. J: tiE?L^# 

a-r 5 > fb^if^; J: t . J; ^v^iE?L#©j;5^*--t^?f 5 > fb^t/ ^ # ^ ^ ^ 

[ 0 0 5 9 1 

'^fc. ^mmxit. m2 <7)m 2 1 2 i:^7t;s 2 2 2 tcT^^ic -^Tii^^w 2 2 1 



[ 0 0 6 0 1 

t^^^^^fzdb. ^mnco^^mi^'^mmmizmm-t ^ z tx . m^izmmtrzxm^'M^j: 

[ 0 0 6 1 ] 
[ 0 0 6 2 ] 

m s it^^m'kmmtrz^ytmw.'ki.Mi}^^ ^tzMx^mx^^o msic^v^T. *if^6 

5 0 0 1.1c a. mmm e b 1 1 t . v - 7.-fi^i^,iit^[Hig& 6 5 1 2 . m^^m v ft^ 

5 1 3 i: . if'^iffl^-- h fi^liigt^[HlE& 6 b \ A h t^^n htiX \^ ^ . V- 
Xfi^*SiEf/l0m 6 5 1 2 i: . « jA - h f f ,|g ®j 0 g& 6 5 13^. vfl*ffl^~-hff 
-^^^ ,111^0]^ 6 5 1 4 ^tl^'tl. LT . ^UKtimJ-X^^Y P C (7 

U^^^^U7°-;>h+^-^-yN) 6 503i:fiicLTv^So ^LT. V-X -ft IhI 
1^6 5 1 2 . »3Affir- h it^W^mWlM^Q 5 1 3 i: . v^*fflr- h it^mmWlM^Q 
b I A h\t. ^ti^'ti. ¥ V C Q b 0 Z h ^ ir itn . ^ ^ v ^ it^. ^ 9 - h 
') -b V h ft^^^-SttlX^ „ t F P C 6 5 0 3 ic a 7' 'j > h ie,tt|S«i ( P W B ) 6 5 0 
4 **IX^ N-tti^tlTv^^, 'Srfc. iEf/l0E&g^ti . ±.ie</) 7 ic -f L 4. lB ^ 6 5 1 1 i: 
fs] - Sl^x ± ic ^tt ti T ^ a ^ < . X. ti\ KM ^ - > ^ ti F P C _h ic 

I c ^ -y y°^mmLrz^<7) (TCP) vkmmL. s^^^fSMc^tt ^nxv^x ^ 

[ 0 0 6 3 1 

tij*gi5 6 5 1 iicii. n:fj\^iz^urzmwc^ - ^'($^mi}^n:fj\^izM.A.X'mnLx\^ 
\^iz^urzm^(^ "T- h it^mt'm^\^izM./^xmn Lx\^ ^ o ^tzmm^^ e b i i tcii 

[ 0 0 6 4 ] 

134 li. — fij^^i^fpi-s fci^coiHi;^^^ L /2iii-e*>So m 4 iz^^\^^izit . m 1 <^ 

h ^ y iy' 9 0 1 t m 2 co h ^ y i^' 9 9 0 2 t ^^m=f- 9 0 Z h ib*^ * :h.T ^ » 
[ 0 0 6 5 ] 

m I <^ V ^ y 'J 9 9 0 I t ^ m2<r)V^y'jy^ 9 9 0 2 h\t. ^ti^'ti. Y-V MS 

m<^T^\z^ ^-^ >i m^-^^-t ^ o C 3 T . V - 7^ ^tfiX i: H U ^ > ^ItaX ^ li . h ^ > 7. ^7 
<?^1im^llJf1^*fr#tc J; o T'^*? ^ fc<)6. tl i?* V - X ^ ta)i ^ K U -i y ^f^X ^ 
h-^m'&'t ^ Z htmmx^^ o ^ ZX . ^r^m\zis\^X\t. V- X S;^^ K U > t t 

[ 0 0 6 6 ] 

h if^'i^ 9 \ \ h . mi^m y- v if^'Mimm^ 9 i 3 t a x ^ -v ^ 9 i s o 
x-m%^\z]^m-^rz\t^^nm<^'\km\zti h ^ 7 ic^it'^tiTv^^, t/--. h -rt^,!* 9 
1 1 i: . \ni:my- v if^mm^-hm^ 9 1 4 ti x ^ -y ^ 9 1 9 ic j: o xmrna^ icjii^ t 

rz\t^VWim:<r)\km\ZiS: ^ X ^ \zmn htLX\^ ^ o ^ tz . V - X -ft ^ ,m 9 1 2 . X ^ -y ^ 

9 2 0 ic J: o T V - ^it^m^mW]^^ 9 1 5 * /zamii^ 9 1 6 <7>\^~frLt-\zm.^^\zmu 

-t-S J; 7 \zmnhtiX\^^. ^LT. mi<^V^y'jy^9 9 0 1 <^r- h V it^m 



9 1 I \zm^mizmi>mLx\^ ^ . ^rz. m \ v => y-j 9 cr^m \ m^m \t v - 7. \t^m. 9 
1 2 icmMfi^ icft^TC L . m 2 msam 2<^h^>>^*x5'9 0 2c^r-h t mMfi^ icm 
^LTv^^„ ^2<?>h^>xx5'9 02<7>^i 9 1 7 irmma^ictf 

. ^ 2 mffili^T^^T 9 0 3 lC#*tl^— <?>mS tm^fl^lctilroLTV^^o ^fc. X >y 

^9 1 8 a . * r - h ft^*iiEt/|[Eli?& 9 1 3 lc # ^ tlT v^T ^ J; v^. t ^ -y ^ 9 
1 9 icov^T tvf'^Sfflr-- h ft^,!^,|Kt^[Elg& 9 1 4 ^45lc#^tlTv^T t J;vn ^ /c. A 
-V ^ 9 2 0 ic o T ^ V - ^ -ft Ih] 1^ 9 1 5 4^ ic # ^ tl T T t J; 

[ 0 0 6 7 ] 

0 5 c7>_hffllllic^-t ck ^ ^C@eg-t -5 C i: § -5 o mSlCfcv^T. ^ 1 h ^ > X 5^ 

10 0 1 <?>^ 1 n.n\t V - 7.ft-^|g 1 0 0 4 IcJi^SL . ^ 2 2<r)V=>yyy~^^ 
1 0 0 2 </) V- h -^Slcff ^^LTv^^„ ^/cm 2 h ^ > 7. '9 (T)% 1 mtiiiM-iTLllt^^^S 1 

0 0 5 \z\^Wl l . m 2 mmit^T^m^^mm i o o 6 izmM: l t v-^ ^ „ h <f i o 
0 3 - mitm 1 ^ h ^ y y y^ 9 1 00 i<7>r-h mm t Lxmrn-t^o 

[ 0 0 6 8 ] 

[ 0 0 6 9 ] 

mi"? tm^mi"? t tm*) m\^'ir t^n^ . zcom^i^x.i^^iz-oK^xmizm&ii^^x^-h^. m 

ft^ ^-5 Ai?**. o § (7 >y 7!7) D '^v^ ^ ^ iz ^J^^ < t ^ 1 fmiz 6 0 0^)^^:^- 
^ Z th^n^Lx-^. ZZX. -mm ( l ^ U - a) iO»#m;i»jfFi:^^i^fF^tf ^ sh^ 

[ 0 0 7 0 ] 

m 6 iz^-f ^ ^ \z . ^^^Mm 5 0 I a . 502a. 503a. 50 

4ai:ffJ#SHPi5!50 1b. 502b. 503b. 504bi:^#t?4o</)-^ 7-7^-/^5 

01. 502. 503. 504 \zm ^ tiX \^ ^ . ^t^-f ^ fzib^ ^ x. hiifz^ 

ytmi^it. unmm^z^K^x^^vtmt-^j: ^x\-^^o ^ ^ co^ -^v l - uiz^n ^unm 

U-A503 :^4<7^-^7'7U-A504 = 22: 2^: 2 ^ : 2^ = S : 4 : 2 : lii'Sro 
Tv-^^^ Z tilc J; o T 4 -y h P&il^^Ja-t § c i: § § o L . >y h i( 11 iC 

a c z ic le-t t <7> ic ^ ti-f . m x.it s -o ^ y y ^ - u^^n s V h mm^ 'nx.^ 

J; 7 ic L T ^ J; <, 
[ 0 0 7 1 1 

1 7 U — Alcfclt-5tftfplcov^TiiHHi--g)o ^i*. ^t-Z^U— A5 0 1lciDV^T. Iff 

^^)b^'S;5r ^„ iA;?.gHfig 5 0 1 a *^^f4T L HIM ic Kg PiU 5 0 1 h--~t3^. 

'^mi^nmmizis\^x . ¥iyt-t ^ rzdb^m^^-^x.hrix\^ ^^t^mj-n^iyc'iKPMt =5r o 

T ^ „ t fc. fig 5 0 1 b 7 L UK ic <7> 7* 7 u - A 5 0 2 # . 

-/^ u - A 5 0 1 (y)ma tmmz 1 'ifE ^m'^n ^xmizm^ ji^^nni"^ t^'nt^n^. 

l>(_h<^ J: 7 ai L . 7' 7 u - A 5 0 4 fi^Jf S« ^ 5 0 4 b T "T » 7' 

7U— A5 04lCiDlt-SKlfF^,^TL^C'bJX<507U-A-\#^„ Zcojc^lc. §-^-/7U 
- A tCfeV^T^T^i L f-Eff^ ttf^ ^?^\ 1 7 U - A felt -5 § ❖ <:0^7\l^T<7>^7t^^ 

=5: § o Z ^liS7\:E^FBl^lS7t*^ r i: ic x. T -iS^ 1*1 Ttl 4- ffl .^z^^^:. -tt ^ C i: ic J: o 

T. mt^is ^u^m<y^m^ ^ ^^^i^^'^r^ff^-t ^ z t io^xB ^ o 

[ 0 0 7 2 ] 

7'7 u - A 5 0 4 <?:> J: 7 ic. :^*«^ff @ *T'c7:>»j[A^j»|4T-t^Htilc. mizm^^l<^x.. 



-t^zt^m^'zt i}^x § ^ o 

[ 0 0 7 3 ] 

^r^mxit. ^ y'y I - u 5 0 I Jb^b 0 4 It i^nmm^M:\'^^(^i}^hm\zM.A. 

X\-^^i)^. 'Z^^ L ^^mUM(^ ^ ^ ^j:M.U\Z't ^'Z^mitt: < . M x.iti^nmm<^^^^ ^ <^ 
MlcM^ tiT v^T t ck L . S f^Jf SB ^ <7>:R ^ t ^ t t i?> ^ > 5^ Ale 

o 

1 0 0 7 4 ] 

mii^mmis ^um^Mmizisn ^ . m 4 x^'t\n\m<:^mi'p\z'o\^xMm't ^ o 

[ 0 0 7 5 ] 

) c7> r- h <t-^,^ 9 1 1 li. X >y ^ 9 1 8 ^<fV LT»]Affl r- h ft mill 01^ 9 1 3 

tm^^izmmL . mumy'- h m^mm$i]\^^ 9 1 4 titi\^mmxs^^ . ^rz. v-^s 

ff-^M9 1 2 a X -y ^ 9 2 0 ^/hLT V- Xfi^l^igi^lHli^^imMe^lcm^TCLTv^^o 
C 3 T . n ff S ( n g MiC ) h 9 1 1 ic tiM L m 1 h ^ > 7. ^ 9 0 

1 cDY- h lC-ft^**A^^ tl. m 1 <^ h 7 > 7s 57 9 0 1 a ^> i: ^ o ^ LT. 3 

-^m^m9 1 2 i?-"?? Atl^ti-5ii*fift-^liSvMcJ*iAL;ct<7>Tafe^o v-X'ft-^,^9 
1 2 h-hAti ^titz^mt^Xt. # ❖ <?> V - xft-^^^fcmM L /z^ l<7>h^>>^*x^9 0 
l^/hLTm2<7>h^>>.'7s^9 02<^ V- h mSlc A tl ^ tlSo Z<r)nm 2 <^ V y y 'J 
7s ^ 9 0 2 At/ $ tlf- fi^lc Jc o T . mUW'.'^^m 9 1 7 "^^Ttai^ 9 0 3 -^^^^ fl 

§mrdi)b^-v* t § o ^LT. ^ <f>nm^\z^wLx^^mj- 9 0 z it^t^'^Tzit^^^^'^t^ 

V* t ^ o X. li\ m 2 h 7 > 7s ^ 9 0 2 P ^ ^ ^-^ M T' * -5. ^ li . m 2 <7> h 7 > 
i^'y.9 9 02<r)Y-h "Sffilc Low Leve l<50'ft-^i)^A:^^tl^Zi:lcJ:o T^Tt* 
T 9 0 3 **^7t-t-g.o -^'J. m2<7>h7>S/7,5'9 0 2)!?^N^^^^uMT-^feSJt^li. ^ 
2<?:)h7>S-^7s^9 02<7>^'-h icHigh I. e ^r e \ <d it^ Ati ^ tt ^ Z h\z 
J: o T %7t*T 9 0 3 ij^^Tti" -S o 
[ 0 0 7 6 ] 

) c^r- h ft -^,11 9 1 1 li. X ^ >y ^ 9 1 9 ^</V LxmSeffl ^- h f t ^ ,IK t^J IhI 9 1 4 
ir-^Mfl^lcJiMt . »iAffl r- h <S-^*|,|Et^lHim 9 1 3 i: li#}iMT-*>^o ^ . V-x 
it^W9 1 2li7.^>v^9 2 0^<^LT ^ilf. 9 1 6 i: ^5 ic JfM L T ^ „ C Z T . n 

ff S V- h fl¥l* 9 1 1 \zmm L tzm I <r) V => yj 9 9 0 I <T) V \z m^t'Atl^ 

ii. m 1 ^ h ^ 9 9 0 1 liiry t^£^. ^ Lx . z^m. 1 mEfj-^ mm-n a 3i<^ 
V - 7^m^m\zmwizmi:it^t'Xti^ Hi, . - y^m^m 9 i 2 tj-h xti ^ nrzm^.m 
^-li. ^ ^ <D 'J - 7-^it^Bizmu\^ fzm I ^ h y y^ 9 9 0 1 ^ALxm 2 <7) h y y-y 
y,9 9 0 2CO Y- h -mmiz At! ^n^o Z(^mm2 co h y y i^- y^9 9 0 2lz Atl ^tifzit 

^\z^-^x . ■mw.i^.'^m 9 1 7 903 -^coM^coi^.'^tm^ ^ ti^ , ^ lt 

. mytm^ 9 0S tt-^ii^lsOa^ tc#^7t i: -5. o #Jx. . H 2 <7) h ^ > 7s 57 9 q 2 i?* P ^ ^ 

^'-^ M T' ifc ^ Jt ^ a . m 2 ^ h ^ y. 9 9 O 2 <7> - h ic H i g h Leve \ <^ 

m^tj'Atl^ fl^ C i: ic cfc o T^7t*T 9 0 3 lt^\^m^t ti ^ . -1^ ^ ^ 2 <^ h 7 > >^ 7s 

9 9 0 2 "9- ^ >vm.X ^^%^XX . 2 <ry V y y 'J 9 9 0 2 Y - V MS ic L o w 

Leve \ cr^itm^* At]^fi^ ZtL\z >si o T^t^^T 9 0 3 l±#^7t i: S » 
[ 0 0 7 7 1 

'^fc. vi*S«^T'a. n^fS (nliSI^^) tcov^Tli. lii _h ic m BH L J; -7 »l ft ic 



ftHc^tf (mtfg (mliSMiO t-f^o ) ic o T » jASfJ ^ ^ ^ ;b^*> ^ o 
[ 0 0 7 8 ] 

9t\zmm L fzm i: mm iz li- i> $1] i'? iz ^ ^ X . nnB^^^ytm^ 9 o 3 ^?^-^t^fE7\i ttc ^ 
^ t^iz. X ^ >v ^ 9 1 8 *) n^x V -^m'^mt - ^m^mmmi^^ 9 i b tm 

ft ^t^,iKf^0g& 9 1 3 t^^mnu<^m^mizmnm\zm^t-Ati^fi. mi<^h^>-y7s 
^^m^mizmT^(^^(^m^i}^Ati^n^. zc^^m^iz x -^x . m^B^^^M^it. 

t fz ii#^7t t^^ 
[ 0 0 7 9 1 

^t^^iz. X ^ -y ^ 9 1 8 ^-t^ '9 #x.T V - Aft ^l^^mill 9 1 6 i: mi5c-t § o ^ /c. 

- h ft i: SjA^f! h ft ^*^iEf^0m 9 1 3 ^i¥mWtt-t ^ tn\z. Y-hit^miz 

-ov^Tti. iPISffl h ft -^|!lSgi^[Hlg& 9 1 4 ^iJil^'t^«JlC-t^o ^LT. >flSffly--h 

m^mm$t\Bim 9 l 4 n + Uf g<?>r- h <t-^*llC]®lKS^lC'fl-^^ At/ LT^ 1 <^ h 

^ y ^ 9 iz t y-t ^ ^\z . ■mM9 1 6 -b^ ^ m ti'^ Atl ^ ii ^ o z<:o ^ ^ \zL 

X. n+ inB<^m^mm'km-^rz^ . m-^\z. mnB^mi^mmizwn-t^^o i^ir. m 

[ 0 0 8 0 ] 

=5rfc. ^r^mxit. nnu^mi:mmt n + 1 n^^mi:mmt^mizmnu<^mj^m 
m^^n ?>psmiz^\.^xMmLrzi]^. znizmh-r. n- mB<^mi:mm t n'^fB^^n 
i:mm t<DmizmnB<^mii<mm-^^nx i> j:v^, 

[ 0 0 8 1 ] 

^fz. ^mmxii. 7' 7 u - A 5 0 4 ^ ^ 1 izi\^^ytmm 5 o 4 a^^n ^ t b ^s^-^ 
X. mamr- h m^mm$i]m^ 9 i 4 t^^^-c^ h m^mt^i^mmv<ns\z't ^ t 
niz. m^^my- h m^m%m\Bim 9 1 s ti^^i^Y- h m^mt^mm-ikpsiz't ^iti^?^ 
m*) mLx\^^. z<^ ^ 1 ^xmi'fit. ^tt ic ^t^sh ^ ^tt ^ 7 u - a ^ t ff o t 

[ 0 0 8 2 ] 

(mm<^mm4 ) 

[ 0 0 8 3 ] 

m 7 IC T . .>±(|?^ T H * tl T ^ <7) a . * M ^ T 1 2 ^ ,|g tij -t -5 <S6 ^ tt 

tiT -5 h ^ > X ^ 1 1 „ ^^mj- 1 2 m 1 ^ms 1 3 i: m 2 c^^ms 1 4 

i: c7>^lciE?L^^^-t -SIS i:mT^^^-t-2.;S i: ^>ti^S^ # t?m t ij^mm^iirzm 1 5 

^^-t ^^mn<^^ytmi^x^^ . h ^ ^ :^ 9 1 ico}^L^zytmi co-mm 1 3 1 li. 

m 1 JSfig,^fel*)l 16 (16a. 16b. 16c) ^ Mil L T ^ Kl^ 1 7 o T®Mfi5 
[ 0 0 8 4 ] 

>5r . m 7 tc ^ ^ ti h 7 > X 5^ 1 1 a . ^ 4^ t L xmm t jim ^- n 



It. a 4- < . m X. It h u Y - h <r) X' t ^ \^ o t rz h uy- h <r)m a ic 

^) T-t J;v^„ ^fc. 2 1 ar- N 2 2 lir- h mmm. 2 3 2 4 li 

[ 0 0 8 5 ] 
[ 0 0 8 6 1 

T^fe-So t/ci!'^^' < i: 1 11143 SB <7) italic ti. o. 5 2 0 n m <7) |S H ^ a" ^ T ^ 
„ ^ V > 7. ^7 ;^ 5 2 0 c Jc ^ 4. i&&i(iijlc >• 7 h L T v-^ ^ „ X 0 ff li S i 
'ft^^B^^lz^^-t ^ t ^ fi^ (1 1 1) . (220) c^SJft"-^ ;0^-|EiiJ ^ ti § » 
^ ( r > rvt'> K ) <^^^m t L X ^ fzlt Y y ^ ^j: < tij 1 ^fz 

v-^^o lifb^^M*^ ( 7° ^ 7<~-7 c V D ) Lxmf^-t^o mtrnm^t lx 

It. SiH4. ^<^ft!llctSi2H6. SiH2Cl2^ SiHCls. SiCl4. SiF4^- 
t^m^^ ^ Z t -b-^XB ^ . C </)iifLt/M#^^H 2^ Xlt. HitHe. Ar. Kr. N e 

^mitfirz-m^rzitmrnM^B ^'^-^Ttmx^mLx ^^\.^. ^m^it 2^1000 

IBHo JEtt>ttffitll& 0. lPa'-133Pa<?5|BH. mmm'^^lt IMHz'-l 2 OMHz 
. ^ * L < a 1 3 MH z 6 0 MH z o S^^nMS^ii 3 0 0 riiiTT' J: < . ^ * L < li 

1 0 0 2 5 0 °Co m^^^m.'^Ttm tLx. mm. mm. )^^^ tco±^fR^^^m^ 
liixi 0 ^^/^ c m^i-ir t-t ^ z t tm^ L < . niz. mmmmit b x 1 oiVcmH^i 

^ap^^ffl v^/cT F T h ^ > i^- 7s ^ ) (/)Wmmitis J;^l-^10mVVsec^i 

[ 0 0 8 7 ] 

^tz. ^mi^mt^^^^B'\i<^^<^^mi^mtLxit. s^^^B^rzit^m^B'\i<^iim. aXv^ 

Itiy ^ y Y Jl -7 - ^ ^ ^ ij <^ -b^^l-f h n ^ . C tl a U - - *S 1^ fb IC J: o T 

ff^/o^ $ ti/c <^-e t J; L . li- >y ^ # ^ ffl [W|7|fl fiS^^^vi ic J; ^ fS^Clc J: o T 
ff^ IjX $ tl t T' ^ =); o 
[ 0 0 8 8] 

^ h ^ y i-' ^9) it^x N^^^^uMh y y iy' ^9 xmf^^ iifzM^'k^-t ^^ytmm.x 
S^^ Z tfj^itf^L\^. ^ ni-i9\^\z^i^x It . N ^ ^ ^im^fzitp ^ ^ 'im^^'^-ftLt}- 

— (T) V y y 'J y-. 9 xmf^^ titzmWs^^-t h ^it'^UX ^ =}; L . W^'^ K ^ y i^' y. 9 X 

mfR^tiTzm'^^^'th^^itmm.x^ ^v^. 

[ 0 0 8 9 ] 

^ h\z. mi mm^w^w. leii.mzcA). io \z^-t ^ ^ iz^mx t j: t . * 

fzltmmx^^^^. '^fe. 1 6 a l±i&fbIi*^SfbIi*c7> J: 7 . 16b 

ItT ^ ') Ji^^y u y (^y ') u y (Si) ^ (0) t (^m^X-W^mMh'mf^^ ti 

^^wt^hf^^. ^^\z. 1 e c itT Ji (A r ) ^^tsmitammi^^^f^^. ^^fe. 
^m^mfi^-t ^f^Wiz-o^^x It . iff tci^KStt >5r < . z z\zm-<rz^^i^i^h^ ^^^m^-'X 

tckV^o ^/i:. Zti^\::i9\^^!i^Wt^hl^^m'k^ ^Izm^ato-^X^ Z<50=k7lC. 

^ rzitm^mt-kmm<^\'-^'fiii3--xmfi^^tirz^<7)x^^ v^„ 



[ 0 0 9 0 ] 

Lv^„ ^ TzMMM I S It . T ^ ') >i ^ u ^ y ^ L 7sh . mitiiM^'^m\'^xmfi^^ 
[ 0 0 9 1 ] 

m? ( A ) . ( c ) xii. m imm m.mm i e ^^^t^h ^ ^^-^ 9 i i t^^m 
=f 1 2 <f>r^\zm'f h rirzmm.x ^ ^ . mi ( b ) <?> j; ^ mi mmm^m i e ( i e 

a . 1 6 b ) <?>fl!l. m 2 19 (19a. 19b) i)^^\-f hfirzmri^<^ ^ cox 

oT^ckvn mi (B) ic^f^Tfe^gicfcv^T li. m 1 <7ynm 1 3 am 2 IS^Ifea^^ 1 

9 L. 1 7 i:Jf ^LTv^^o 

[ 0 0 9 2 ] 

m 2 HPi^^feSIS 1 9 a. m 1 liPi6*fefi)1i 1 6 t faJtllc. #liT4.J:v^L. 

t J; v-^o 1 9 a ti-F 'i ^ >• n ^-»t > ( > 'j ^ > (Si) h (O) t 

hr^^. is: is. ^JS^If^-t^if^Mlcov^Ta. iff Fl^li < . z z\z^-<rz^ <^\:^XW 

<D^<D-^m\^x %j . ^fz. ztihiiifi-^fiiwt-hf^^m^ ^ h\z'^M.^^t^-\±x ^ 
^ J; L . t fciiMfiis t ^mm'^^^-fiiio^-xmf^^nrz^'^x^ ^ 

[ 0 0 9 3 ] 

^ytm^ I 2lcfcv^T. m 1 <7>mffifc J; ^m 2 <7)mffi)!jn^-f titjg^ttt^'fr-t-g.if^MT- 
lifiK^ tiTv^^jf^. mi (A) <7>ajfe§<?>^e[]T^^ti^j:7ic. mi '^■mm 1 3 Mi: 
m 2 cT^mti 1 4 iij(?>ia5:^^?-'??^7t^ix "9 tii-t 3 t t^x^ -s, m 2 c^mm i 4 <7>^)b« 

]g7t'[4^*-t §i|^HTi«R^$ tlT v-^ ^ Jt^. mi (B) <^ aJSS <^^ePT^ $ tl^ J; -7 ic 

. m 2 1 4 ffl <^ ^ )??^ ^ IX ^ ffi -t 3 t § § o c CO Jt ^ . mi <^mm 1 3 a 
!xm^<^m^^U'$\-xmf^^ fix^^ ^ . ^rzitixm^^m^^nnt^ ^f^^m (Jxmm) 

m 1 1 3 CO T^lc^tt htiXv^ ^ z h ij^itf S L v^o t . mi (^n.W. I Z <r) ^ **]@ 

>t'tt^*i-^t/HT-)|i;i^^ tiTv^ ^ it^. El 7 (C) <r)^m%<^^^\iX^^inh ^^\z. 
m 1 <7>mft 1 3 m<^ "J ^-f zh t^x% ^ o c m 2 (T^mffi 1 4 lijx 

mM<^m'^^nnxmr^^ rix\^ ^ . ^tzitKmrni^^^ 2 <^m.m\ a <^ h^izmn hnx 

h Z h ti^^ t L v^o 
[ 0 0 9 4 ] 

t fz. m^m^ 1 2 a. m 1 corns 1 3 (^^miLj^ 2 <^mm 1 4 cos^a^?*^ < 'Sr^ 

J: 7 iC^JEE^ep^n L i: § lcKjfPi--5 J: 7 ic JS 1 5 Jb'iftJS ^ nrzij<^X3h-^ T t J: L . 
a^VMi. m 1 (D-mm l 3 co-^fe J: •) tm 2 c^^-SS 1 4 <?>mfe)!?*<B: < J: 7 tcmjEE^ep^D 
L/;:ttlct^f^-tS=):7lc;Sl 5 ib'ftJS ^ flfz ^ COX X ^ ^ o m^'^Ma. h ^ y 
i-' 9 1 1 ItN =F ^ ^-^ 'imh ^ y i-' ^ 9 X$^ *) . 'l^m^Ma. h ^ yiy' :^9 1 lliP^^ 

M h ^ y-y ^ 9 x3h^o 
[ 0 0 9 5 ] 

^ ^ ^ ■^^mco^ytmw.iz'DK^xmmLrzi}^. zcoi^jn. h y y i^- :^9mcomW]m^M^-&^ 

BH^iiffl t TftM L -y y'm^^ycmm.^^num^^'t o 03 0 ic^v^t. 9 5 

1 ± ic itmm 9 5 2 t mm 9 5 e i:Ji9 0 5 i:^#^T'5r-B ^lytmj-^ ^-t nm 9 5 

2 i:mti 9 5 6 i:^7)FEgictt. IEt^ i^K ^ # t? « ^ D^^m^^ ^ "t Jl . lEfL^ ^^i" -S IB 

icft« L 9 0 5 h^m-f htixv^ ^ , mm 952 ^^^^itm.mm 953 T«^tiT 

v^^o ^ LT. IfeSJS 9 5 3 _hlc tt^^rS 9 5 4 io'^l-f h flX \^ ^ . mmm 9 5 4 comM 



m 9 5 3 <^mf]\^ tmM<^f]\^^\^B . i&mm 9 5 s tm-t ^m) <^^t}^±.m ( m^m 9 

5 3 <^m:^\^ tmU^:f^\^^\^^ . *felt li 9 5 3 tmLt:\^m) J^^^^v^o 3(7>J:-7lc 

s ^e/s 9 5 4 -^m-f^ z tx'. mm^mizmmLrz^^mi'<7>^^-^m z tij^m^^ 

[ 0 0 9 6 ] 

[ 0 0 9 7 ] 
[ 0 0 9 8 ] 

0 8 (A) It. ^mn^kmrn^x i^^mLTz J - hm<^ ^'<- V Ji m :y ^ ^ - 9 x$>^ . 

^1^5 52 1. ^#5522. m^^b 523. ^-/K-H 5524'^iflc=): oTl«;^$ 

^ > f ^ - ^ ^ # ^ c 

[ 0 0 9 9 ] 

EI 8 (B) li. ^¥tmkmm Lxi'fmLrzmt^mx^ . :^#5 552 ictt^^gi55 5 

bit. #Fmt!gP5 5 5 4 . #FAt(S^ 5 5 5 5 . JtfF^ -f>y^5556. 5557. 
[0100] 

13 8 ( c ) a. ^^m^mm Lxf^MLf-^ u ^-^i^mxs^ *) . ^^i^gi^s 531. m# 

5 5 3 2 . 7. ^- 5 5 3 3 ^ic J: o Tli/j^^ tlTv^ § „ *^B;ii0^7t^^^^-t ^ 

^Tt^g^^^gi^ t Lxm^i^ts z tx^ ^^'^mm^^f^x % ^ o 

[0101] 

[0 1 0 2 1 

'Srfc. :2|s:ff^FJ-e a . ^A'- V :3 > t° ^ - 5^ ic o v^xai^T -5 Z <7> ftii [c m M tl . 

immm 1 ] 
[0 1 0 3 1 

^mmmxit. jE^i^^t^-t ^i^m^^-t ^m\zh-\^x . ^mm^ ^ > it^'^ t . 
. ¥i^mj- (2) . ^7^*^ (3) . ¥t^mj- (4) (^i^^mnnit. ^nh<ry^=r<^%^'\^ 

tCov^T 0 2 ^ffl v^Tls^BH-t ^ <, 
[0104] 

*iS7 0l_hic. ^-j=i>^#%L^c-f>i^* ^ unmWL^-k . >v 5^ > r>S ic =k o 
TfiS^^ L . ^ 2 <?^mffi 7 0 2 L C 3 . 1 1 Onmir'^^ck^lcL/^io 

'^fc. S11x7 0 1 tt^^X)tj-^5fiS^^^c;>^fflv^/--o 
[0105] 

/^ic. m 2 c^^mti 7 0 2 60±lc . t ^fbt; ( V I ) ^ . tc J; o t;^ 

iSL. t -/•T*>^fbi|^*^'b^^m 1 1 c7>;s 7 0 3 •kr^m.x^fz. zzx. mmit b nmt 

^ ^ ^ izLtz. 
[0106] 



dnz. mi 1 <^m 7 0 3 ±iz . 4, 4 '-^-7. [n - (i--^-7^ jd - n-^ ^-'i 

o 

[0107] 

'A\zm 1 2 (^m 7 0 4 c^±lc . Al q3i:^-7'i>6i:^. 4J^,^#>S ic J; o TljJ^fii L . 
h'J7. (8-^^ ') J ^ - h ) T >i i - ^ (II&1^:A1 03) t ^ -? ') y 6 t^^t^m 
1 3 iOJS 7 0 5 ^r^f^ Lfzo Z ZX' . A \ Q ^ -7 ') > 6 t <f)mmitlt 1 W 0 . 0 0 5 

( = Ai Q3: ^'^v^e) ttc^^iizmBLfz. zfiiz^^x. ^^'jyeitAi as 

[0108] 

YKlzm 1 3 7 0 5 ^ Jilz . A 1 33^. a ic J: o T /j^H L . A 1 Q^-b^^f^ 

smi 4^li7 0 6 ^r^f^Lfz. Z zx[ mf^lt 1 0 nmtf^^ ^ izLfzo 
[0109] 

)XlZ. m 1 4 com 7 0 6 CO ±\z . Al asi:'^^^^^:-^. ^^#vS J: o Tfi^^ L . 
AlQsirV^'^ACLi) t^^t^m 2 <^m 7 0 7 -^mf^t fz. Z ZX. A \ Q^t ') ^ 

'y utcDmmitit 1 n 0 . oi ( = Aia3:Li). ^ 'iitizmm.-t ^ t 1 . 5 ( = a 

las/Li) t^^ ^ J;: 1 izMBLfzo ^ fz . Mf^lt I 0 n m t ^ ^ ^ iz L fz o 
[01 10] 

ic. m2^m7 07cD±iz. NP B ') y^^y mit^ (VI) i:^j^fthLT. ^ 
^«vSlcJ:oT. N P B i: t i: ^#t?m 1 <7>;S 7 0 8 ^ff^fi^ L C C T 

. ^ytmi^ ( 1 ) tcov^T li. N P B i: t -J tco^Jiitlt 0 . 5 ( = N P B 

>; ^^^iefbt/) i: '^-S J; 7 iciiffi L^co * . ^7t*T ( 2 ) tcov^Ttt. N P B 
i: t 7^^>a^ft:i|^ i: <?>t itii 1 . 0 ( = N P B / 1 -i 7' ^> ^fbt/ ) J: § i; 7 ic 
It! L tz. t fc. f&T^:^^ ( 3 ) ic o v^T ti. N P B i: t 'i 7'^->^fbt/ t t ^L- hbti 1 . 
5 ( = N P B/t ') y^^^y mitm) t 7 icilflJ L/io ^Tz. ( 4 ) icov^ 

Tli. B h ^ ^) yr^ymit'^ h<f)^ >i\t\t 2 . 0 ( = N P B/t ^fb^^) i: 

'&SJ:7lciiffJL^c, ^tz. mW-\t. -^ti^ti. 2 0nmi:^^J:7lcL^o 
[0111] 

/^ic . m 1 <7);B 7 0 8 <7>±lc . -r ^1. 5 . S^^#vSlc J: o T/^fli L . ^ 1 

ti 7 0 9 ^mf^L fzo mj^lt. 1 0 0nmi:'fc^J;7lcLfco 
[01 12] 

J: 7 ic L T f^M L rc^Tt^i^lcfc v^T . ^ 1 c^MS 7 0 9 ^mUX ^ 2 
ffi 7 0 2 (^miiLijm < '^-S cfc 7 icmjEE^ep^n LTmSft^-rti- s m 1 <?);S 7 0 8 izisK^X 
L /ciE?Lli^ 1 coMm 7 0 9-\7±A^:h.. m2(^m 7 0 7 icfcv^T^^ L tzMl^ltm 
1 4<?>;S7 0 6-^v±A^ti. m 2 (D-mm 7 O 2 ij-^m l 1<?>;S703 -^lilEJLib^^iA^ ti 

^ LT. m 2 <?>mti 7 0 2 ^'ii.X^ nrziE^lt . m2<T)m 7 0 7;?j^'^>±A$tl/im 
=fh\t. m 1 3 <7>Ji 7 0 5 ic v-^TSId □ t . ^ 'j > 6 f£ 7\: i" ^ „ Z <D ^ n \z . Hi 
3 <7>Ji 7 0 5 lifET^iJi t LTfisl-t^o >5:fc. HI 1 <^;i 7 0 3 tt. iEJL>iA/i L T 
fti L . HI 2 7 0 4 It^^im^Mm h Lxmm L . H l 4 ^« 7 0 e h L 

T^ftg-t^o ^tz. ^%mn<^^^m=f-x\t. h 1 4 <?);s 7 0 e ^ff^;^LTv^^t?Hi:m 

[0113] 

-m-iTtft 'tt^ a 1 1 iz^.-t. m 9 tc^v^T. tuitamff ( v) . i^itafsis ( c a/m^ 

) ^^-t, HI Olcfev^T. tiliamrLmi^ (mA/cm2) . ( c d 

//m2) ^^-t„ HI 1 Ucfcv^T. IS$ilimjEE ( V) . i&fAlim-^it (mA) ^^i" 

o 13 9 1 WzisK^X. ( 1 ) . ( 2 ) . 0 6Pli^>t*^ 



(3) . MBuit^^mr (4) <^n'\±^m-t. 

[0114] 

^fz. iff ic . ^ 1 <?>;S 7 0 8 icfclt -5 N P B i: t -^^^i&fbil^ i:<?>t^Ht ( = NPB// 

t 'i 7'^>^fbt/) *M 2 T^fe^^Tt*^ ( 2 ) ( 4 ) -eii. iiM^mm^tUf]^ Lfz 

tBizm^n^ nmfj'm < . ^tz mwim z ti^-^^ij-^. zc^ ^ ^ iz. n ? b i: t 
') -y^'^'ymitm h<D^ >i\t ( = NPB/t 'i -7^ ^^^mitm) i ^ 2 \zti ^ ^ i \zmm-f 

[01151 
[01 16] 

0 1 0 ^ ^ \z. mm-\km(Ty^^m<^^'^^<=f-\zis\^X . 3 0 0 0 c d/m 

'^<^%%f^X'§tit-f ^rzit)\Z'!l^m-^j:nm.mf^\t2 % . 7 5 mA/c m^T^b^c ^^^llfefJ-ett 
.2 6. 7 bmA/ cm'^(^-mm.^-'&nm'km\^mn . 26. 7 5 mA/^c m2<7>m5it% 

2.13 ic^-to 0 1 2 icfcv-^T . tilitiMii L /c^Fig (hour) . mt'^lt 26.75 

m A/ c m2<?>mrL^^irL-t<?^iC',5^'a^mi± (v) ^^-t„ t/c. 01 3ic*dV'^t. m%^\t 
m)^\^rzm^ (hour) . «i4iifi;x ^iim~^it) ^m-t. 'Srfc. mm (HM^ii) it 
. mm^\kps<^mm^ 1 0 0 1 Lxm^rz. mmmm\zu-t iHMmr^izisi-f 
m^^Dmmmxw] *) . ^ ^\z 1 0 0 mLxSdbrzi$.o )x$>^. 

[01171 

0 1 2 J: 0 . \^-fti<7y^^m=f-\zis\-^Xij 2 6.7 5 mA/ c m 2<7)mrtm)^<7>mrL^ 

m.'t<r>\Z'!i^mti:m&\t. 1 0 0 ^ Pi6 t^ii ^ tc ^ t . mm^^m^ "0 %m \ v Lt-^m < t£ -0 
xv^ti:v^ z h h^^ft,- ^ . z<T}zhh-h. ^?tm<^?iitmj- . m^^it\zi^ ^ rzmB<^ 1. 

mmm 2 1 

[0118] 

^mn<^^^M=f-<r)ffm^'A\z'o\-^xm 1 4 ^m\-^xnm~f ^ o 

[0119] 

ai^X 7 3 1 ±IC , >• 'j :3 > ^ L ^ > ^ ^.l^^fbi^^ . 7. -y 57 > r'(k\Z J= o 
T/^H L . ^ 2 <^mS 7 3 2 ^ff^fi^ L /io C 3 1 1 0 n m t 5^ ^ J; 7 ic L /:i:o 

'^fc. S1fx73 lli^^X^b^i^/^^^t^^fflv^rco 
[0120] 

)Xic. m2<^m.m7 3 2^7>_hic. ^ (v i ) t np b h-^mnh lt. 

^^«vSlc J: o T . t 7'^>^fbi^ N P B i: ^^t?^ 1 1 <^m 7 3 S ^r^f^ L fzo Z 
ZX. mmit 5 0 n m i: ^ ^ J: -7 tc L /io . t 'i 7'^^>^ft:t/ i: N P B tcoM&itlt 

0. 2ni (^"E ') ^^^ymitm : NP B) t :h ^ i izMB L fz. 
[0121] 

YKiz. mi l^;i733±tc. NPB^. M^mm'Alz J: -yXf^m NPBij^'^fiX.5, 
m 1 2 com 7 3 4 -^mfi^Lrzo Z ZX. mff it l O nm ^ ^ ^ IzL tz^ 
[0122] 

iXlcm 1 2 <?^;B 7 3 4 <?^±tc . Al qot^-7'j>6i:^. ^,^^>Slc J; o Tl^H L . 
(8-^^ ') J ^ - h ) T Ji ^ U (M&^tAl qj) t ^ ^ ') y 6 t^^tsm 

1 3 <r)m 7 3 5 ^mf^^L fz. z z X . A \ a t ^ <) y e t cDmmitit I n 0 . 005 

( = A 1 q 3 : ^ -7 > 6 ) i: ^ ^ J; -7 m If! L „ Z tl ic J; o T . ^ V > 6 tJ A 1 q 3 

cot^iz^m^^ firzVtmt^ ^ o ^tz. mf^it. 3 b nmt^ ^ ^ izltz^ ^^is. 
mtit. mmc^m^Mii^^m^izmm^n 7 mm'tix^h^. 

[0123] 



)Xlzm 1 3 <^m 7 3 5 c7) Jiic . A 1 Q . M^M^'&lc X -o X f^m L . A 1 q ^ij^hfi^ 

1 A com 7 3 e ^r^f^Lfzo z zx. mmit i o nmtf^^ ^ ^ \zLrzo 

[0124] 

)XlC. m 1 4 com 7 3 e ±\Z . Al (i^t')^^Utt:. ^^#vS J: o T;^^^ L . 
Alq3i:'i^^^.(Li) i:^#t^m2<?>;i737^ff^fiKLfco CCT-. A \ a^t ') ^ 
^ U ircoSMltti IxtO. 01( = Alq3:Li).t >i \t\zmM.-t ^ hi. 5 ( = A 
1 q 3/ L i ) hta ^ ^ ^ \zmB\^rzo * . ^i? ti 1 0 n m i: 4- ^ J: 7 ic L o 
[0125] 

)Xlc. m2<?>;S7 3 7<7>±lc. NPBtt-; -f^i^miM'^ (VI) ^:^jIl^i:LT.^ 
^«v£ic JcoT. NPBi:^'; ^^^i&fbt? i:^#t?^l<7>;S7 3 8 ^ff^fi^ L 

CCT. N P B i: t 7'^>^ft:if^ i: <7> t 1 . 0 ( = N P B/' t V 

) i: J: 7 ic iiff! L t . ^j? li . 20nmi:^^J;7lcLfcc 
[0126] 

;^lc . m 1 7 3 8 c7)_hic . 7- 5 . ic =k o Tfi^H L . ^ 1 

S 7 3 9 ^ L o in j? . 1 0 0 n m ^1 =5: § J; 7 ic L c 
[0127] 

W_h<7> J; 7 ic LTfpM L tz^^mj-lzisK^xm 1 <?>mffi 7 3 9 <7)miSc): ►) t ^ 2 <7>mft 

7 3 2 <7> -^fi < -5 J; 7 ic mj± ^ ep L T M-iTt^ rLi" i: . ^ 1 <7) H 7 3 8 [c T % 
^fe L Tz^Kltm 1 (^mti 7 3 9 -^s^A^ m 2 <7>li 7 3 7 ici^v^T^^ L /imTttm 1 
4<:^;i7 3 6-\>iA^ti. m2^m« 7 3 2!;3^'^lll l<^li7 3 3-\tj:iEfL**v±A^ti§ 
= ^ L T . m 2 ^ mS 7 3 2;!?^'bviA$tirciEJLt. m2^B7 3 7 t-h'i^A^ ii Tzmj- 
h\t. m I 3 <^m 735 icfcv^TS^IS^L. ^ ^ > 6 )!j^^7t-t-5o C <?> J: 7 tc. ^1 3 
<7>;S 7 3 5 a^TfeJS i: Lxmrn-t^. tais . m l l <^m 7 Z 3 \t. lEJiaAIS i: LT^ftl 
L. m I 2cDm7 3 A liiEJLIiiMm i: LT^IgL. ^1 4<^m 7 3 6 LT 

fifti-t ^ o ^fz. ^mmmcD^ytm^xit. m i 4 <^m 7 s e ^mf^Lx\^ ^'^n tm 2 

<nm 7 3 7 tc#^ v^-ftitAl q3T*>^. m^Mfn ti Ib]#T 

-5. „ 

[0 1 2 8] 
(ItfSfJ) 

)Xicitisfj<7>^>t^T<7)fp»i;^vSicov^Tiii 1 5 ^m^^xmrn-t 

[0129] 

Sl^x 7 5 1 ±. ic . >• 'i 13 > ^ L ^ > i^* ^ H^fbt/ ^ . -y ^ V > r-a ic J: 
oTl5!^)]iL. ^2<7)mti 7 5 2^ff^l3!^L/io ZCT. )Sj?ai 10nmi:>fc^=);7lcLfc 
o =5: . ^Wi 7 b \ \t it ^ h ^ ^ (T) ^ tz . 
[0130] 

)Xlc. m2c75'®« 7 5 2^7>_hlc. t (VI) t NP B i:^jl3p|-i: LT. 

^^«vSlc J: o T . t 7'^>^fbi^ N P B i: ^^t?^ 1 1 7 5 3 ^^m. L C 
mW-\t 5 0 n m i: ^ ^ J: 7 tc L /io . t 'i 7'^^>^ft:t/ i: N P B i:<?)fiMltli 

0. 2 5rt 1 ( = t M 7'T^~>^ft:i^ : N P B ) i: ^5: -S J: 7 ic li ffJ L o 
[0131] 

iXlc. mi I <r)m 7 b 3 }l\z ^ NPB^. K^.^^vS ic J: o TR^H L. NPBij^'^fiX-S 
^1 2<5o;S7 b 4 ^'mr^\^rzo Z ZX. mffltl Onmt^^^^lzLtzo 
[0132] 

)Xlzm I 2 7 b 4 ^ AilZ . Al q3i:^-7';>6i:^. vi ic J: o T fs^ljl L . 

A \ Q ^^t ^ -7 ') y 6 t^^t^m I 3 7 5 5 ^miiKL fz. Z ZX. A \ Q^t ^ ^ ') y 
e t (^MAttlt I 0 . 0 0 5 ( = A 1 q 3 : ^ 'I y 6 ) t ^ ^ i izmWL fz , zfi 
tCckoT. ^^')y6ltA\(i^<D^\z^W:^tirz^\kmttc^o ^rz. mi^lt. 3 5nm 
t ^ ^ J;: -7 iz Lfzo 
[0133] 

)Xlzm I 3 <r>m 7 5 5iO_hlc. Al a ^'^ . M^M^'itJz J; o Tfi^^ L . A 1 q 3*-'^^ 



4 <^m 7 5 e^ff^/^L/io CC:-^-. mi^lt 1 Onmii/j^Sclc^lcL/io 
[0134] 

)X\Z. m I 4 <7>m 7 b 6 <7> ±.\Z . Al (i^t')^'yutt:. ^M^'tilZ J: o TfiS^^ L . 
AlQ3i:V^^A(Li) i:^#t?^2<:^JS757^ff^fi^Lfco CCTs A \ Q^t ') ^ 
^ U t^mmitlt 1 n 0 . Ol ( = Alq3:Li). t^bitlct^ffi-^i:!. 5 ( = A 
las/Li) i:'5r^=k7 tcliin L fcc * s 1 0 n m t ^ ^ ^ ^ iz L fz. 

[01351 

;Xtc. m 2 <^m 7 5 7 ±lz . T 'I ^ — 'y u^. M^M^'Alz ^ o X f^m L . ^ 1 (DM 
m7 5 S-^mf^tfz. mf^lt. 10 0nmtt:^^i\zLrz. 
[0136] 

o m±(7> 3 t t-h^t-^ J: 7 ic. ltlS#lJ<7>%7tl^T^Cfev^T a. HSfefJ 2 <7>m 1 <?>IS 7 3 
[0137] 

^III17lc^-tc mi 6 fev^TlHttamjEt ( V ) . «$$iaf¥^ ( c d/Zm^) t 
EI 1 7 icfc v^TtiliamjEE ( V) . ^WamrL (mA) ^^"to 13 1 6 . 17 icfcv^ 

[0138] 
[0139] 

W^ftH. iE?L>iA«. iEJL$ii^^;i. # i: L T fjflfe-t § JS ^ Jf^/j^ L T ^ 

-fL^zinh<r^m'km-ftii<x^^\^o ^tz. mmm 1 . mmm2X'it. mz. ^^tmt 
Lxmm-t ^m^r^fi^Lrz'^. m^^^^-t^is^ff^^L. ^ hiz^^'^jE^i^^^-t^ 

[mmm 3 ] 

[0140] 

^mmmxit. iEji^^^-t ^m^mmtm^^ ^ytm^ (5) . ^ 

( 6 ) . %7t*T ( 7 ) . ^TtlfeT ( 8 ) . ^7t^^ ( 9 ) ^TtlfeT (10).^ 

(1 1 ) <^fFiii;'jvi t . ^ii'bc7>^^<?)ifftticov>T m 1 s-^m^'^xmrn-t ^ o 

[0141] 

aiix 7 7 1 ± ic . ummitf!}^ . x .x- -y ^ >; > ic jc o t l . m 2 

S 7 7 2^mf^Lrz. z ZX. H j? tJ 1 1 0 n m ^ =5: ^ J= 7 ic L o =5: . *11x 7 7 1 
75^^ :^i}^hfi^^^cr>^m\'^rzo 
[0142] 

)^lc. I? 2 (^^mti 7 7 2<?>±lc. CuPC^. K^.^*vS ic J: o Ti^)]l L . C u P C Jb- 
hfi^^m 1 1 <^m 7 7 3 "kr^f^L fz, Z ZX. mf¥lt20nmt^j::h^iizLrzo 
[0143] 

YKiz. mi 1 (^m 7 7 3 ±iz . NPB^. S^.^^vS ic i: o T/s^H L. NPB^b^'^/j^^ 
^ 1 2 <:7>J1 7 7 4 ^ff^fiK L f::, Z C T' . )lj¥ti 4 0 n m t ^ ^ ^ iz L tz o 
[0144] 

)Xlcmi2com7 74iO_hlc. Alq3i:^-7-;>6i:^. «^«>ilc J: X fi^m t . 



A \ a I t y 6 t ^ ^ ts m I 3 <^ m 7 7 b ^ mfii L fz o Z ZX'. A \ Q it ^ ^ ') > 

6 t (^m&btlt I Pt 0 . 003 (. = A \ a I : ^ ') 6 ) ii^^j^-) izMW Lfzo zii 
ICckoT. ^ -7 ') y 6 It A I Q i<7y ^ \z :^W'. ^ tirz-^m t ^ . ^fz. Bf^lt. 4 0nm 
t ^ ^ ^ iz Lfz. 

[0145] 

'A\z. m I 3 (^m 7 7 b ^ Jilz . A\Q-^t')^^ut^. ^,^*vSlcJ;oTi3^)1iL. 
A \ a ^t'l^^u (Li) t^^tsm 2 -^m 7 7 6 ^r^f^Lfzo Z ZX^. A \ Q^t ') ^ 

0 u t^M&itlt 1 n 0 . 0 1. >i\t\zmM-t ^ hi. b { = A\ di/L i) hti^ 
J; 7 Izmt^Vfz. ^tz. 3 0 nmhii ^ ^ ^ \zLrzo 

[0146] 

)XlC. m 2 <^m 7 7 Q <D }:.\z . NPBi:^'; -f^^miM'^ (VI) ^j^)^ i: L . 
ic J: o T . N P B i: t -i 7' ^ > ^fb*?/ i:^#t^mi<?>fi7 7 7^0/3^Lf-o NPBi: 
t ^fbt/ t t ^Urb ( = N P B/t 'i ^fbit^) li 1 . 2 5 ^ S J: 7 ic L 

fc„ CCT. %7t^l^ (5) icov^Tli. )ll?tt0nmi:'5rSJ;7tcLf-o o^^^t^I^ 
^ ( 5 ) \z^\^X\tm I <^m 7 7 7 tiff^/j!^ LTv^=5rv^„ ^ . ^t^^T ( 6 ) tcov^Tli 
. 10 0nmi:^-5=k7lcL^<. ^t^I^T ( 7 ) iCov^Tli. mW^Xt 1 2 0 

nmi:'^^J:7lcL^Co ^tz. ^itM=f- ( 8 ) icov^Tli. ^ffli 1 4 0nmi:>&'5J:7 
tc L o ^tz. ^Tfe^T ( 9 ) ic o T ti . m j¥ a 1 6 0 n m i: ^ Jc 7 ic L o t fc. 
^7^^^ (10) IC o v^T a . 1 8 0 n m i: 4- S J: 7 tc L fco ^Tz. ^t^^T ( 1 

1 ) \z^v^X\t. H j? li 2 0 0 n m 'i- -g. ck 7 ic L o 

[0147] 

)XlC. m I <^m 7 7 7 CD 1.1Z . T Ji ^ — 'y U-^ . K^,^#vSlcJ:oTfi^fliL. ^l<7>m 
^i7 7 S-^mf^L fzo mf¥lt. 1 0 0nmi:'fc-g.J;7lcL;co 
[0148] 

1:^1.^ J: 7 tc L T ftM L fz^^m^iz fcv^T m 1 <7)mti 7 7 8 (^m^iiL ^ 2 '^■mm 

7 7 2 cDmiiL(^^ i^'M < ^ ^ ^ \z MB ^ ep /jD L T MWl^Wi-t t . ^ 1 </) fi 7 7 7 ic 
T^^fe L /iiEJLti^ 1 (^mm 7 7 8-\>±A$ti. m2</);S7 7 eicfcv^tfE^feL f-mTtt 
mi 3^0/17 7 5-\>±A^ti. ^2^0 mS 7 7 2 ^ 1 1 IS 7 7 3 -\ ti IE f L )b*v± A $ 
tiS o ^ LT . m 2 <?)mffi 7 7 2 t}-h'AA^ tifziEilt . m 2 <^m 7 7 6 i)- iifz 

mi^t It. mis <^m 773 icfev^xs^^^t. ^ ^ > e tj^^yt-t^o z</)^^iz. m 

I 3 775 tifETt/f i: LTfJftl-t^o ^-fc. m 1 1 <?>rS 7 7 3 ti. iEfL>±AM tLX 

mm L. m 1 2 </>Js 7 7 4 ttiE?Li*]KJi t Lxmm-t^. ^tz. ^mmm^^i^mrxit 
. m I 3 7 7 b LTv^ §t/H tm 2^m 7 7 e ic#^ti^mT$iM'i4t;M a 

[0149] 

*^]5tei5ij<?>^>feifeT^mjEE-i!ff j^ifftt^m 1 9ic. mm-'mm^^^m 2 oiz. nm- 
mwmmn'it-^m 2 1 tc^-to m 1 9 icfev^T. tiifiiiii'^jEt ( v) . ^fiiifis ( c d/ 

m2) ^^-t„ t fc. El 2 0 tcfcv^T. titettmff ( V) . -ItMlim-iTt (mA) ^m-f. 
m 2 I icfcv^T . tiliaff)^ ( c d/m2) . ,i£ li ^ 'iTt ^ ^ ( c d/A) ^^"to 13 1 
9 . 2 0. 2 1 ic v^T . a%7t*T ( 5 ) . a^T^^T ( 6 ) . AEP ti^Tt^ 
T ( 7 ) . HEP ti^Tt*^ ( 8 ) . DEP It^^m^ ( 9 ) . OEP It^^MT ( 1 0 ) . O 
epti^>t*T (11) <^iNf'tt^^-to 
[0150] 

El 2 0 J; ^ . f£«6omi±^Ep;]D L/C § tc-rLti^m-irL<?^:^t ^ ti. lEJL^ ^^i" -S f^fti 
^*i--i)l?li^/S7 7 7<JO)li)?^^x.T^. %^ir"^ft:L'5rv^ct)b*^^*^-5>, E119 
J; . ff«<7)mi±^EP^n L i: B^nm^±^ ^ It . m I ^m 7 7 7 <^mm\z J: ^X±B 

< mt£ ^ z t t^'^t^ ^ , 

[0151] 

^fz. EI22li. m I 3 com 7 7 5 t-hm I (^mm 7 7 S ^Xco^m (nm) iznt. 

■mwi^m (cd/A) ^7°n>vh (•ep) l/cEIT'*>-&o ^7feM*<?5^fb^^-t 



*>^o 13 2 2 icfcv^T. tmittEiSI ( nm) . mmitMWin^ ( c d/A) ^^i", El 2 

2 c):*?. m-rt^^ii. ^ 1 3 <7>m 7 7 5 i)-hm 1 comm 77s ^X'<7>wm cm 1 s <^m 7 
7 5 hm2<r)m 7 7 6 hm I <r)m 7 7 7 <7^^ti^'ncomm<^^) iziiiWLx^itL . m i 

s 7 7 b 1 '^■mm7 7 s ^x-^^^^mi^^ 2 0 0 nm^m.^ ^ tw; ^ izm-h\i-t ^ z 

( 2 m- 1) y 4 i§ (-f^^ tyh 1 y 4 . z / 4 . b / 4 • • • i§) ^m\z it¥iyt 

^ m Lm^iJ^m < . m/ 2 ( IP 1 / 2 . 1 . Z / 2 • • • <r>^\z\t 

g^c SX m H± -5 i: ^ tc. 'mffi^<?^^l&%K <• c i: . S . ^ it ic J: ^ ft f^L « 

[0 1 5 2] 

^/c. %7t^^ ( 5 ) . ^Tt^i^ ( 7 ) . f&T^^i^ (1 1 ) [COV^T. ffT^iffl^^^ft 

l^lcfi^i*? L/i^Tfex--^ ^ N ^UcT^^fb^sli'^rctS^^EI 2 3 (A) . (B) . (C) icij^i" 
0 023 (A). (B). ( C ) IcJdV^T. tifiliv^:R ( nm) . «$$ili%7fe^$S (-ffi.W. 

[0153] 
[0154] 

HI 2 3 (A) It^ytmj- ( 5 ) c^^^Ttx-^ ^ h ^^<?>^^b^i^-<fc*S*T♦^fe . HI 2 3 ( 

B ) it^ytmi^ ( 7 ) io^Tt ^ h 'i'^^it^m-<rz'^$Mx^ *) . 023 ( c ) li^Tt 
(1 1 ) <?>^7tx-^ ^7 h co^it-^m-<rz^^x$>^ o 

[0155] 

0 2 3 ( B ) ic T . f&Tt 7. h . ft 3 0 S Jc 4. /Jn ^ v-^ i: § ti 5 0 7 
n mlc fcv^Tf&7t^^)^<?>^:A:fi^1r-t § <^lc^t L . n fKt^^ 4 0 m ^ '0 ^ ± B t B iz ^ b 
5 5 nmlciDV^T^7t*5^.)^<7>M:^fft^^-tS J; 7 tc. ft ^ fi^i^ L T ^ fb L T ^ „ 3 
J: 7 IC. ^7fe*T ( 7 ) li. ftS**^^:)^ ii^lC^TtX-^ ^7 h ^U<7>ff^t^^:^# < '^fbL. 

( A ) . (c) xit. nm § < ^ ic o T ^7\;'5^.)$ a /jx ^ < ^ t <^ <^ . s 

<?^M±fi^^j^-tft:^tt^-b ^roo 3<?^ J: -7 ic . %7t*T ( 5 ) . %7t^T (1 1 ) ICO 

immm 4 ] 

[0156] 

12). ^TtlfeT (13) t . ^ti'?j<?>^T^5Nfttlcov^T0 2 5 2 8 ^ffl 

[0157] 

5 5 1 ±tc. ') ^ > ^ a-^ L > ^ umMit^'k . X -y 57 > r>S tc =k o 
TfiS^^ L . ^ 2 coMM 5 5 2 ^ff^^ L /io C Z T- . Bfflt 1 1 Onmii'^^ck^lcL/Zio 

[0158] 

YKlz. m 2 (Dmm 5 5 2 JilC ^ y^^^y mit'^ (VI) i: N P B i: ^/II^ L . ^ 
mm'ifjz J: o T . t V 7-^->^fbif^ t N F B ^#t?|? 1 1 <^Ji 5 5 3 ^ff^/j^ L f-o 3 Z 

mi 1 <^m 5 5 3 iciD It ^ t ^fbt; i: t p a q n i: <^saitii . m 4 ( = 

t 7'T->^ft:i^ :NPB) i:>&^J:7 tcp|t5 L/2o c 3 T- . ^ fi^iKT^^ytm 

. u t^<D mmM fyizm-fhfirzmw^i^m^Mij-hm^izmm'&n^Mm'tix^^o 



[0159] 

miz. mi 1 5 b 3 ±.iz . NPB^. M^mmmiz ^xf^mL . np Bf^-'hfR^ 

m 1 2 (7> m b b 4 L fz . Z ZX-. mf^lt I 0 nmt^ ^ ^ 1 izLfzo 

[01601 

/^lcmi2</)J15 54<7)_t.lc. Al a ^ -? ') y 6 . ^^«vSlcJ;oTfiK^L. 
(8-^^ 'i J => - h) -r Ji ^ - h u (mW^ : A \ q^) t ^ ^ ') > 6 t ^^t^m 
1 3 5 5 5 ^mf^ Lfz, Z ZX . A \ Q ^ ') > 6 t ^m&ttit 1 U 0 . 0 I t 
^ X ^ izMB L fzo 3 ti ic J; o T . ^ -7 > 6 A 1 q ^ ic ^ ti fzV^m t ^ 
o ^fz. BMlt. 4 0nmi:^^c);^lcL/2c 
[0161] 

)X\zm 1 S <^m b b b ^ ±\Z . Al as^. S^^^vS IC J: o Tfi^li L . A 1 a^t^h!^ 
^ m 1 4 ^ m b b 6 mfi^ L fz . Z ZX. mf¥ It 2 0 n m t fi^^ J;: IZ L fz . 
[0162] 

YKlz. m 1 4 c^m b b 6 ^ ±.\z . A \ Q-^t ') uW^it^ ( L i 2 O ) t ^ t L . 

nmm'Aiz ^ -^x . a \ a^t ') ^ ^ i.mitm t^^tsm 2 <^m b 57 ^mt^ Lrz. z z 
X. ^7t*T (12) icfev^Tii. A 1 d^t ') =F o umit^ t commitit 1 wo . 01 

( = A 1 Q 3 : umitm) i: 'Sr-S J; 7 ici^ff! L/zo ^tz. ^7t*T (13) \zis\^ 

X\t. A 1 q 3 i: 'i ^ ^ A^fLt/ h<7^mm.]^\t IxtO. 05 ( = A1 q^: 'J^ ^ /^^fbil^ 
) . t 'i^tlzhn-f^ hi. 3 ( = A 1 q 3/ -J A^fbi^) hta^ izmm^tz. 
^fz. mm It 1 0 n m t ^ ^ ^ iz L fz . 
[0163] 

)Xiz. m 2 <^m b b 7 CO ±iz . NF B t=E ') -f^ymitm (VI) h-^i^nhL. 

m'A\z^^x. NPBi:t'i7'^> ^fbi^ h^^t^m I <^m b b ^-^mri^X^Tz. ZZX. 
B -f^ymitmh<^=E >i\t\t I ( = n p b 4 m/^ v -^^^i&fbt/ 1 ) . fi« 

ItTMi 4 : 1 ( = N P B : t -f'rzymitm) i: ^Sr S J: 7 iciiffi L^Co ^ ^c. mW-\t. 1 

0 n m i: 'S: -5. J: 7 L o 

[0164] 

i^[c. m I <yym b b z <^ }l\z . T >i i — ^ . M^m^'{k\z ^ ^xmm\^ . m i 

mb b 9 -^mt^L fz, mf^lt. 10 0nmt-^j:^^^lzLrzo 
[0165] 

^ ^ \z Lx ii^mt fz^tytm^ iz ^v^t . mi '^mm 559 ^ 'o ^m 2 
ft 5 5 2 (^mit^^m < ^ ^ ^ \zmf±^Biif]u Lx mWi^Wi-t t . mi<^mbbsizis\^x 
L /iiEattm 1 (^mm 559 -^aA^ ti. m 2 c^m 557 icfcv^T%4£ l /cm^am 

1 4 <?^S 5 5 6-\>±A$ti. ^2 b b 2 t^hm 1 1 (^m b b 3 liIEJL*^->i A ^ ti 
^ o ^ LT . m 2 5 5 2 i)-h'ji.A^firziEJlt . m 2 com b 5 7 v± A ^ tl f:: ^ 
f-tlt. m 1 3 com 5 5 5 icfcv^TSM^L. ^ -j > 6 )b*^7ti-'&o C J: 7 ic. ^ 1 
3 c7>JB 5 5 5 It^ytm t Lxmm-t^o ^Sfc. mi l<?>;S5 53li. lEJia A/S i: LT^ 

. m 1 2 </)Ji 5 5 4 itiE^immm t Lxmrnt. m i 4 <^;b 5 5 e am^iii^^rB t l 
xmm-t^. ^fz. ^mmm^ ¥i7>cmTx It . mi 4 <^mb 5 e ^mr^Lx^^ ^fjjw tm 

2 <7)ii 5 5 7 i: a . v^-f ti^ A 1 Q^xsh") . mj-u^tiitm 
mx^h. 

[0166] 

**]5tel5iJ<^^>fe*T<^mjEt-il¥SJNf'l4^m 2 6fc. m^itmS-ff/SJNftt^m 2 7 ic . m 
JEt-mrL^f '14^ 13 2 8 lc5K-t» EI 2 6 tci^v^T. tllWtimffi ( V) . SEIittffl^ ( c d/ 
m2) ^^-t, t/i. [2I2 7lcfcv^T. li ti m "iTL /5 (mA/cm^) . rtlitiff)^ (c 
d/m2) ^^-tc t 13 2 8 icfcv^T. ffilittmff ( V) . m%^\tnm. (mA) 
-to 13 2 6 2 8 \zis\^X . It^^mi" (12). OEH ti^T^*^ (13) <^itf tt^ 

[0167] 

m2Q-^2d>i3-h. \^-fti<r)^^m=f-\z-o\^x^. ^n\zmw\^x\^h z hh^^h-^. 



i^mx ^ ^ z t t'^t}-^o 
[mmm 5 ] 

[01681 

[0169] 

^m\-^xffm\^rz^-^<^w,n. w^^a . w^n^ . w,nQ ^^m-r 5 >fb^t/ tectum 

[0170] 

\^x . 5 0 n m ^ 1 1£ ^ ^ 1 \z mf^-t ^ z tiz ^ ^xi^mtrz. ^rz. um ^tAn 

-^^•t^Wt^^t^mt: . ^^^*vi^fflv^T. b 0 nm<^m^ t ^ 1 iz^f^-t ^ Z t 

ic J: o TfFM L^co 1^1^-4 --I^W 6 icfcv^T. ^^M-r ^ yit^^ t . ^^M-r ^ ^ it^ 

mizntm^^B'li.^fF-t^'Mt^^ ^litli. ^^m-r 5 >ft:^^ : ^^M-r 5 > it^^ 

izn Lm^^B'\±^^s-tmn= 1 : l i: ^ ic L/c„ M^4 7ti. ^^7.S«±lc. ^ 

n m ^ m ^ 1 1£ ^ ^ 1 iz mf]^-t ^ z t iz ^ -y X f^m \^ fz . 

[0171] 

[0172] 
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[0173] 

M*^ 1 ^Um- 7 <7)^ii^iilzn L . 3 0 0nm*-'b8 0 0 nmjg'i^^^^ ^^j: ij^ ^^t"^ 

MttL. ^n^'fKn'^^^izh-K-^x ^m$[izmi-f hritzm^'Mm-t ^yt^^m^^^ (%) ^li 

-^fco CtllC J: o Tl#'btir::]g3!§X-^ ^7K^U^III29 (A) --(C) tC^J^^to 
[0174] 

13 2 9 (A) ( C ) tcfev^T. mmitmm Lfzyt^^^M: (nm) . l^$itt]S3!§* (% 
) ^m-to 13 2 9 (A) liMI^ 1 . Un4 . Um- 7 iz-DK^X comm^-^ ^ h 'i^^Lfzm 
X^*) . m 2 9 ( B ) liWn 2 . Un 5 . urn- 7 lz^\^XcomM^-< ^ h ^^ L /zEIT- 
S^*) . 02 9 (C) [iMI^3. Ml^6. 7 \z ^ \ ^ X <r)':^j^ 7^ ^ h 'I ^ L fzmx 3h 

So 029 (A) - (C) 6^ Un 4 6 <7>2l3i 7. ■< ^ h 'i t . 1 -si^l^ 3 R 

Z/Un 7 c^gliiT.-^ ^ h ;^ i: ^tbl^-tS ^. 4 0 0 nm-- 6 0 0 n m<^ilg^*!aic T . 

un 4 6 TttSii^*^-T*^-o fz^nxf ±fj-'^ 7 M f^o ^ ^ -t ic j^t L (m.mxm 
Lizw>^) . mm ^umjkumn7 xitm^M^t^yt^^mL <\t}:.i3^^<n?^x. m± 
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